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ABSTRACT

The rate of musculoskeletal and mental health disorders is high in the Canadian Armed Forces,
and can preclude service members from being employable and deployable. The aim of this thesis
was to analyze the effectiveness of the Return to Duty intervention at decreasing morbidity and
assisting service members to be retained by the Canadian Armed Forces. Using a multiple
baseline single subject design, the physical and mental function of the participants was
measured repetitively pre, during and post-intervention. In total, 23 participants were enrolled
in the Return to Duty intervention, where they received physical training with health and work
literacy once a week for 10 weeks in a group. Analysis was performed with descriptive statistics
and visual analysis using Minimally Important Difference for significance. Six months post-
intervention, return to duty outcome was measured. The confirmed return to duty rate was
39.1% at 6 months post-intervention, with an additional 34.8% expecting to return to duty.
Amongst the measures, the 4 Squares Step Test, Work Ability Index and SF-36v2™ physical
component improved in respectively 70.6%, 47.1% and 66.7% of the confirmed and expected
favorable outcome group (73.9% of the sample). Deterioration in function was found mostly in
the unfavorable group, notably in mental health measures; possibly indicating that mental
health could be a mediator of return to duty. Overall, most of the repeated measures did not
change meaningfully, potentially suggesting an ecological model of return to work. The study
found a superior confirmed return to duty rate compared to nationally in the Canadian Armed
Forces, and a superior expected favorable return to duty rate, compared to any bases/wings. The
return to duty processes in the Canadian Armed Forces have not been previously published
therefore, this thesis provides a novel contribution to the scientific literature. Furthermore, this
thesis helps to understand factors that might increase the retention of the service members in
the Canadian Armed Forces. Finally, this work makes recommendations for future studies in

return to duty in armed forces.
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PREFACE

The idea of staff from different disciplines working together on a work rehabilitation program at
the g Canadian Division Support Base Edmonton belongs to Major Daniel Crumback from the
1 Field Ambulance. This document is the extensive development of this initial idea. This thesis is
an original work by Sébastien Périgny-Lajoie. Section 16 was written for journal publication

intent, but no part of this thesis has been published at the time of submission.
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“...honor, sacrifice and solidarity, which are our military's credo and our country's

ideals.”

Mr. Rex Murphy, Canadian Broadcasting Corporation The National
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1. AUSTERE DEMANDS OF THE MILITARY LIFE
The challenges of military life and duty are immense with members working in rigorous and
demanding occupations throughout the Canadian Armed Forces (CAF). The hardship of
soldiering requires extensive physical demands for long duration in time, such as marching
during deployments with heavy loads, inducing significant stress on the spine and lower
extremity.»2 In addition to requiring a high level of physical fitness,4 Service Members (SM)
must be able to multitask by performing weapon handling, radio communication and
negotiation of obstacles.s Unsurprisingly physical and mental fatigue, high stress level,
inadequate/disrupted sleep and hydration/nutritional challenges are commonly experienced in
armed forces.57 These austere demands may lead to the inability to continue duty. Everyday in
the United States of America (U.S.) Army, more than 43,000 soldiers (the equivalent of 12
combat brigades) are in a non-deployable status; annually this represents 10 million
limited/loss duty days of which, 80% were preventable.® This can lead to an immense lack of
productivity and training in the armed forces. For example, in a prospective cohort in the U.S.
military, 31 out of 41 combat diver qualification course participants sustained burnout.s In the
Dutch Ministry of Defense, schools and training units can face up to 68% dropout rate.°
Globally, austere demands of military life commonly lead to a high level of Musculoskeletal

Disorders (MSD).

2. THE MAGNITUDE OF MUSCULOSKELETAL DISORDERS
“A single musculoskeletal injury resulting in a solider medically not ready to deploy can have

devastating effects on the integrity of the team.” (2949)

The prevalence and etiology of injuries in civilians have been published in the Canadian
Community Heath Survey, summarized by Billette and Janz.*> In this review article, the authors
report that between 2009-2010, approximately 4.27 million Canadians aged 12 years and older
reported an injury severe enough to limit their usual activities, representing 15% of the total
Canadian population. The article reports the cause of injuries in Canadian civilians aged 20-64
as: sport/physical exercise (29.1%), followed by work related injuries (18.3%) and household
chores (16.6%). Most common injuries for Canadians aged 12 years and older were sprain/strain
(53.8%), followed by fracture (14.3%). The main injured body part was the ankle/foot (21.1%),
followed by the wrist/hand (16.3%), knee/lower leg (15%) and the lower back/lower spine

(15.9%).



In the armed forces, the magnitude of MSD is also problematic. As of January 2011, for
approximately 30,000 SM of the CAF deployed to Afghanistan, 1,859 (6.2%) had an incidence of
MSD.:3 Rowe reported that MSD are the leading cause of morbidity in modern armies and the
most prevalent source of disability in the CAF. The author wrote that the large magnitude of
MSD (58.2%) in a large CAF sample comprised the following locations: lumbar spine (17.6%),
knee (17.2%), ankle (12.2%), and shoulder (11.2%). In the CAF, during the 2000-2004 Bosnia
deployment, the most prevalent part of body treated in physiotherapy was a lower extremity
injury (41.8%), followed by the spine (28.5%) and the upper extremity (21.5%), with the knee
being the most common affected joint (17.2%), followed by the ankle (16.1%), the shoulder
(14.4%) and the lumbar spine (14.4%).*5 Reported point prevalence of injuries in the Canadian
Army (14.4%) was much higher than the Royal Air Force (2.4%) or the Royal Canadian Navy
(0.3%).16

The magnitude of MSD can be found in most modern armed forces. In the U.S. armed forces,
MSD represent more than 2 million medical appointments annually.7 The point prevalence
sustained in sports-related MSD alone was 49%, leading up to 2.7 million days a year of limited
duty in 2008.3 With this type of MSD, the point prevalence in the Marine, Navy, Army and Air
Force was respectively 53.0%, 41.4%, 56.6% and 42.7%.3 The incidence of lower limb injuries
was also reported in the Australian Army, where they were more prevalent (39.6%) than upper
limb (19.4%) and than spine (15.2%); a similar lower limb injury prevalence was found in South
African military recruits (80%) and New Zealand military recruits (up to 51%).:® Magnitude of
MSD varies depending on the different military occupations. For example, a high prevalence of
low back pain has been reported specifically for helicopter pilots, and across multiple Navies and

Air Forces (between 50.5%-92.0%).19

MSD are a threat to the proper functioning of an armed force. For example, the most common
reason for U.S. soldiers to be medically evacuated from Operation Iraqi Freedom and Operation
Enduring Freedom was low back pain (53%), and only 2% of the medically evacuated returned
to combat.?® During the U.S. mission to Iraq from July 2004 to December 2010, 84,790 MSD
cases were seen; of those 22,431 (26.5%) returned to duty.>* Rehabilitation time can be another
example of a threat for functioning of an armed force. In 2003, in the U.S. Army, 145 soldiers
with MSD were followed and the time from rehabilitation to going back to duty was
approximately 105 days.22 Amongst those soldiers, 62/145 (42.8%) reported spending time on
limited duty, some of them up to 1,365 days, and almost 34 of them reported not being able to



perform basic military activities such as running (81%), road marching (80%), jumping down
from a vehicle (73%) and carrying a rucksack (73%). Of these respondents, 69% identified they
were not able to participate in mandatory unit physical training. In the same Army 6 years later,
a study followed the orthopedic rehabilitation of 158 soldiers who were undeployable 3 months
before going to Iraq; 53/158 (33.5%) were fit to deploy on time, leaving 99/158 (62.7%) who
were unable to deploy 6 months after.2s Of those, the most common reason not to deploy were
that 44/99 (44.4%) became disabled, and 20/99 (20.2%) continued treatments with temporary
restriction. Finally, a study from the Israeli Army found low back pain to be associated with
absenteeism, low job satisfaction and late return to duty for soldiers, and those not returning to
work had significantly higher utilization of health care, including physiotherapy treatment.>4
The magnitude and variation of MSD raises the question of which etiology dominates in the

armed forces.

3. NON-BATTLE ETIOLOGY: THE MAJORITY OF MUSCULOSKELETAL DISORDERS IN
ARMED FORCES

“... a parallel increase in the ratio of support troop to combat troops, which now approaches

7:1.725 (p 1916)

Warfare is changing. At the time of writing, the North Atlantic Treaty Organization forces are
transforming their role in recent conflict in mid-Asia from combat to support. Further to this,
the populace may hold the common belief that the high majority of morbidity in armed forces is
at prima facie combat related. This is not accurate. In the CAF, non-battle injuries (such as
incidents due to lifting at work), were most prevalent at approximately 18.6% of all injuries.* In
the U.S. armed forces in 2008, the point estimate etiology of any MSD were exercise and sports
at 52.0%.3 For that same group, Cohen and colleagues®® wrote that the largest cause of U.S.
military unit attrition is non-combat related. Non-enemy related etiology is also seen in a
deployed setting. Even during U.S. combat operations, exercise and sports related MSD are the
leading cause of medical evacuations.3 Adams and colleagues>7 reported that for British troops
during Operation Resolute, the MSD from weeks 1-19 of the mission had a period prevalence of

11% and 0.3% respectively for sports and battle.

Performing basic military recruit training may also be a common etiology for MSD. In a
prospective study on the return to duty of U.S. male Marine recruits having sustained MSD,

approximately 6-12% of recruits were injured per month during military basic training, leading



up to 76/166 (45.8%) that were released.2® MSD may be prevalent however, they rarely occur
alone and are often accompanied by Mental Health Disorders (MHD).

4. THE MAGNITUDE OF MENTAL HEALTH DISORDERS
In Canada, Richardson reported the lifetime prevalence of Post-Traumatic Stress Disorder
(PTSD) among civilians was approximately 9.2%. This is concerning due to the potential
negative interaction between MHD and return to work in civilians.?? Indeed, civilians with MHD
that were away from work were away for longer than any other cause, MHD being one of the
leading causes of work absenteeism,3% 3t possibly due to increased withdrawal behavior, lack of

job maintenance and inability to return to work.32

In the armed forces, MHD are at similar magnitude. In 2013, in the regular CAF, major
depressive disorder was reported at 8.0%, PTSD at 5.3%, generalized anxiety disorder at 4.7%
and panic disorder at 3.4%.33 In the CAF, Richardson* reported lifetime prevalence rate of
PTSD being 7.2%. In the U.S. Army, MHD were the 27 leading reason for seeking medical
treatment (15%) and, combined with neurological disorders, represented 11% of Army releases,®
and a prevalent cause of medical evacuation.34 In a study performed with Sri Lanka Air Force
personnel (n=76), the most prevalent MHD were stress/adjustment disorder (25%), followed by
anxiety (9.2%) and schizophrenia (5.3%).35

War zone and combat are notorious for increasing the rate of MHD. Brukner and colleagues®
wrote that deployment (including peace keeping missions) may lead to MHD such as fatigue,
depression, substance abuse, PTSD and suicidal ideation, which negatively impacts
rehabilitation. In the CAF, Jetly and colleagues*4 reported that combat stress, acute stress
disorder and PTSD account for at most 50% of the cases of MHD reported in warfare. St.Cyr
reported the lifetime prevalence rate of PTSD as 11% in a CAF deployed setting.

The negative effect of MHD on duty can be quite clear. U.S. veterans with PTSD present with
poorer health status, a higher amount of physical health problems and occurrences of seeking
for medical care, and risk of developing anxiety; leading to depression and/or substance abuse,
negative effect on personality and poor overall function.3® In the U.S. armed forces, PTSD and
comorbid pain has been associated with significantly higher rates of health care utilization and
worse prognosis for return to duty, than either diagnosis alone.3? In a study with U.S. Iraq war

veterans, PTSD was significantly associated with lower ratings of general health, increased



severity in somatic symptom, and increased amount of sick call visits, missed workdays and

physical symptoms.38

5. COMPOUNDING FACTORS OF MORBIDITY
Both MSD and MHD often compound resulting in a reduced function and increased morbidity
in SM. For example, SM presenting with PTSD have a high prevalence of pain, potentially
resulting in a low return to duty rate in the U.S. armed forces.34 Barrett and colleaguess®
indicated that over 90% of the Gulf War veterans presenting with PTSD had MSD, such as pain,
compared to less than 50% of veterans without PTSD. Metabolic morbidity is also a factor that
can compound disability, which is a concern for the effectiveness of the armed forces. For
example, being obese may lead to the inability to function physically during an annual physical
fitness evaluation. In the regular CAF, up to 25% of SM reported being obese.4° In 2012,
amongst the 187 participants of the CAF warrior fitness training program (individuals that failed
their annual physical fitness evaluation), more than 50% reported being overweight or obese.4* A
study by Peake and colleagues42 suggested that Australian SM that are obese have a significant
higher period prevalence of injuries (50-60%), significantly higher productivity losses from
restricted work (22%), including significantly higher cost of hospital visits and consultation with
medical specialists and medical scans. The authors concluded that obesity in the defense “can
potentially disrupt military readiness, workforce maintenance and productivity - all of which are

integral to effective service provision.”42 (p457)

6. UNDERREPORTING
“Many service members do not wish to acknowledge psychological symptoms, often due to the

perceived stigma of seeking for mental health care.”#3 ®929)

The stigma around SM being ill or injured is problematic. For the CAF in 2002, Fikretoglu and
colleagues# reported that in a cohort (n=293) of SM presenting with MHD, 84.0%-96.5% did
not think they needed care. The authors suggested that this potential denial could be due to the
stigma attached in MHD, and suggesting that the other most common barriers to seeking care
are of resources, time and mistrust in the military. Underreporting of back pain symptoms in the
U.S. military is common, due to the concern of appearing frail.4s In a U.S. Army reserve cohort
(n=154), more than 80% of participants without a documented history of back pain reported
symptoms over 18 months of monthly observation, yet more than 97% of these soldiers

continued to deny having back pain on their annual medical physical.4s It is possible that, at



certain times such as high-readiness, SM may be less inclined to seek medical care due to the
potential inability to be deployed. This raises the question if underreporting can be generated by
the potential threat of financial loss for the SM.

7. FINANCIAL LOSS AND GAINS IN DISABILITY
If SM becomes ill, injured and cannot perform like their peers, they tax the defense medical
system, limiting the ability of other beneficiaries to receive care and increasing the utilization of
administrative ressources.4% 47 The U.S. military health system is a $40 billion per year
enterprise that provides occupational medicine, training, and research for 9.2 million eligible
beneficiaries.4® In the U.S. in 1994, the average cost of a standard recruit training for 20 weeks,
that is released after 3-6 months, was $20,733 per soldier; that year the Army paid $500
million in disability benefits.4¢ In 2000, the compensation expenses in the U.S. Army were close
to $1.5 billion in direct payment (30-50% of those cases could be due to injuries).4 The financial
loss becomes clear given that the cost of retraining special operation and highly skilled SM can
exceed $1 million.2° In the British Army, Neal and colleaguess® indicated that approximately
3,000 soldiers receive MHD treatment per year, of those, approximately 260 become psychiatric
in-patients. In these patients, decision on retention following successful treatment and release
from psychiatric hospital can take up to 2 years, estimating the cost of this period at
approximately £3 million per SM for continuing to employ/retrain them despite being

operationally unfit and admitted to a psychiatric hospital.

Financial gains due to disability are well documented in the literature, although there may be
contention as to whether obtaining compensation is an incentive to acquire a
diagnosis/treatment. Contextual to a specific population, compensation can have an effect on
return to work outcomes. For example, compensation was a predictive outcome of return to
work in civilians with non-specific low back pain.5* In the armed forces, secondary gain of
medical compensation post-surgery was present in lumbar disc surgery, but not in cervical disc
surgery.s* Contrary to this, Carragee and colleagues4s found that compensation in financial gain
did not change the point prevalence reported from soldiers with back pain. Readers wanting to
learn more about the financial loss and gain mechanisms for CAF veterans can refer to the work

of Buitenhuis*4 and Aiken.s3



8. MEDICAL RELEASES FROM THE ARMED FORCES
The costs for SM injured in the line of duty include a decrease in duty time and combat
readiness; and an increase in direct medical care, disability payments, moral costs, and
training/retraining.4¢ As a result, chronic medical disorders that prevent SM from remaining
operational can lead to medical releases from the CAF.5455 In 2009, approximately 4,000 SM
were leaving the CAF annually and of those, approximately 20% (800) were medical releases.5+
In January 2011, approximately 147 (8%) of the CAF nationally reported injuries were severe
enough to lead to a career release.’3 Pickrell Baker and colleagues*4 reported that 1,142 CAF
soldiers were released due to complications of PTSD in 2005. Larsson and colleaguess® studied
enlisted Swedish conscripts and found that having MSD, being overweight and self-rating high
MHD, were significant predictors of premature release. The authors also reported that in some
military units, up to 32% of the SM were prematurely released. In a follow up study, Larsson and
colleaguess” found in a sample of 862 young male soldiers, the primary 3 reasons for release
were (in order of recurrence): 1) MSD, 2) MHD, and 3) medical. In the U.S. Army, the single
most common reason to release was disability associated with persistent pain, accounting for

53% of all releases during 1994.37

Presence of specific diagnoses may respond to return to duty more favorably than other
diagnosis. Cardiovascular disorders,s8 59 cervical disk arthroplasty, posterior lumbar interbody
fusion,®* transforaminal lumbar interbody fusion,¢2 highly selective vagotomy,3 2r degree ankle
sprain,® burns,® and nephrolithiasis34 are all diagnoses with an approximate return to duty rate
between 21%-95%. Knowing there are multiple contextual differences in between these studies,
the mode return to duty rate was >63%. On the contrary, return to duty outcome may be less
likely with other diagnoses. Being medically evacuated for appendicitis, spinal pain or MHD can
lead to a low return to duty rate.34 In the U.S. Army, only 14% of the SM that suffered neck pain
needing medical evacuation between 2004-2007 returned to their units.’¢ Furthermore,
retention of SM with limb amputation is a rare event in the armed forces. In the CAF,
approximately 30% of the small number of amputees returned to duty and of those,
approximately 10% were redeployed.*3 From October 1980 to September 1988, only 11/469
(2.3%) U.S. amputees soldiers returned to duty, most of the ones that did had partial
amputation (hand or foot) and were rarely amputated below the knee.®” A retrospective study
from October 2001 to July 2011 examined outcomes for U.S. military amputees.t®8 Of 878 SM
that sustained an amputation, 16 (1.8%) were fit to return to duty (all had lower extremity

amputation) and 75 (8.5%) were eligible for continuation in a limited capacity or in a new



occupation. Variation of return to duty rates amongst amputees could be dependent on the
military occupation. For example, U.S. Special Forces operators that had sustained an
amputation were more likely to return to duty, but the overall return to duty rate for all
amputees remained low at approximately 11%.69 In Britain between 2001-2008, the Headley
Court Rehabilitation Center treated 52 amputees and amongst those, 33 (63.5%) returned to
military service, but only 4 (7.7%) deployed on combat operations afterwards.”° In this case, it

could be argued that the high reported return to duty rate was due to a smaller sample.

9. MALADAPTATION OF UNEXPECTED TRANSITION FROM THE ARMED FORCES
In Canada, “Young, healthy soldiers in the prime of fitness who become disabled after illness or

injury can experience a powerful sense of loss of identity and health, leading to feeling

“broken”...”7 (p1086)

Overall, reintegration was reported to be difficult especially for the SM presenting with MHD.3%
54 In the CAF, it is estimated that as many as 35,000 SM will be leaving in the next 5 years,”2 and
approximately 23 of the attrition are voluntary releases.?3 This leaves a high number of SM that
will experience compulsory transition to civilian life, where such a situation can be challenging.
In the CAF, unexpected transition to civilian life has been described as difficult and full of
struggles, and can lead to “loss of the military family and the member’s identity; disorientation
in an unfamiliar civilian world; a period of readjusting to being with family full-time; and
difficulty finding a family physician in a new the community.”s4 ® 159 Cohen and colleagues74
reported that U.S. combat veterans >40 years of age were known to have a greater than a 2 fold
increase in the prevalence of unemployment (n=169). A cross sectional study on 171 U.S.
soldiers undergoing release to the civilian world identified that self-esteem and career resilience
were partially inversely related to harm appraisal of the transition.7s In the United Kingdom,
transition to civilian life following a brain injury was also reported as problematic for the SM,
resulting in career struggles, depression, suicidal ideation, substance abuse, isolation, and
marital issues.”® Maladaptation of unexpected transition out of the military being prevalent and

concerning, the armed forces has interest in maximizing return to duty initiatives.

10. REHABILITATIVE INTERVENTIONS IN CIVILIANS
Rehabilitation providers have the responsibility to provide effective treatments, and must
recognize and maximize the different components that positively impact a program. A

systematic review found that regular physical activity was moderately more effective than



controlled interventions (no treatment or comparator) for reducing symptoms of depression.7”
Those results are in line with smaller size studies suggesting that physical activity is an effective
first treatment for depression.78 79 In addition, health literacy can be effective component of
rehabilitation; where patients lacking in this were found to have worse self-management
behavior (body weight management, participation in physical activity) than those who had a
sufficient amount.®° Furthermore, a review pertaining to cancer patients suggested that return
to work interventions involving physical training, in combination with patient education,
vocational counseling, and training of coping skills led to a higher return to work rate than usual
care.®* Of note, a systematic review identifying the benefits of physical conditioning for return to
work in participants with low back pain found no evidence that targeted physical conditioning
for return to work may help with a reduction in sick days.®2 In this study, the authors suggest
that the effect of graded exercises and work conditioning on the amount of sick days after a 12-
month follow-up for the population of workers with chronic low back pain was uncertain.®>
Setting aside the conflicting evidence, those examples demonstrate how the various components

of an intervention can be delivered in a team forming an interdisciplinary program.

Interdisciplinary chronic pain rehabilitation programs (consisting of physical therapy,
occupational therapy, cognitive behavioral therapy and physical exercise) are examples of
effective rehabilitation. Modeled on sports medicine, the primary goal of these interventions is
to restore/maximize function in the participant.3” This patient-centered approach is the desired
standard in rehabilitation and is integral to various spheres of rehabilitation such as MSD, low
back pain, polytrauma, cardiac and pulmonary.2s- 30 83-8¢ Rehabilitation disciplines working
together in a team have been shown to be effective for clinical outcomes in stroke, traumatic
brain injury, hip fractures®7-9° and for return to work participants with low back pain.?*93 In low
back pain, the efficacy of rehabilitation often comprised multiple health disciplines (physician,
occupational therapist, kinesiologist, team coordinator) all working together with the same
intentions for outcome.?4 A review performed by Momsen and colleagues? found that team-care
in rehabilitation was effective in improving rehabilitation in 10/12 various study populations

including acquired brain injury, chronic pain, chronic arthropathy and low back pain.

The interdisciplinary portion of an intervention may be delivered in a package, such as an
employment program, leading to increased positive outcomes. Return to work rate (full or part-
time, independent of wage) with severe MHD increased from 23% to 60% when supported

employment programs were available.3* In addition, Loisel and colleaguess? reviewed 15 return



to work interventions in disabled populations with mixed MSD. The authors found more than 5
studies that clearly supported the following interventions: cognitive behavioral approach,
education to promote self-care and pain management, exercise programs, team based approach
and return to work coordination or case management. Kamper and colleaguess® found that
biopsychosocial rehabilitation programs were moderately more effective than usual care for
participants with chronic low back pain. The same study suggested that those programs were
more effective than physical treatments alone for decreasing work absenteeism in participants
with chronic low back pain. This suggests that interventions should be tailored to support a wide
variety of participant presentations. Overall, those models of rehabilitation may be well suited
for civilian population however; the discussion on their effectiveness in military population is

warranted.

11. REHABILITATION INTERVENTIONS IN ARMED FORCES
Interdisciplinary rehabilitative interventions are also superior for military care. The integration
of allied health in military rehabilitation can be tracked since the Great War, with the
involvement of physiotherapists and occupational therapists.2» 9710t At the Walter Reed Army
Medical Center, soldiers receive all-encompassing care including physical and occupational
therapy, social work and psychology.>2 The British model of an intensive 6-week rehabilitation
program is conducted at the Headley Court Rehabilitation Center, where British SM participate
in a short and intensive bout of rehabilitation.»3 In the French Army, war-rehabilitation is
performed as a team including the chain of command and medical team, including social and
vocational rehabilitation.2e3 The French rehabilitation team works directly with the soldier and
their family “in order to recover the soldier’s best abilities and maybe permit return to his
professional previous function [by using a team] made-up of physiatrist, psychiatrists, and chain
of command, combining their knowledge and know-how.”°3 ® <67 This program “links the
numerous collaborators and improves the existing processes, in order to prepare the individual
reinsertion project and to make easier the long term follow up of each soldier.”°3®<67) In the
Swedish armed forces, an intensive intervention comprising of: practical exercises, classroom
instructions, ideal volume of training and progressions, group education and early identification
of MHD was statistically significant at reducing premature release (6.1% for rehabilitation and
training program group versus 13.1% for low intensity group, n=862).57 Care for Indonesian SM
has been reported as including medical and social rehabilitation, having the capacity for 150
disabled SM, delivering an intervention 2 times a year within a timeframe of 4 to 5 months

including physical therapy, occupational therapy, speech therapy, and physical activity, with the
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goal of returning to duty if possible.>o4 Care for SM in the Indian Army having sustained a spinal

cord injury is phasic, and involves early occupational therapy and vocational training.zs

There are many remaining challenges in determining the correct proportion of all the
components in a military rehabilitation program. For example, the debate for the correct ratio of
cardiorespiratory fitness versus strength training in the military continues.é % 1°¢ Historically,
aerobic endurance has been a primary focus for physical performance of the military population.
Aerobic testing has been widely used such as the 6-minute (min) walk test,*°7 however the test
has been critiqued for having a ceiling effect in CAF personnel.s Controversially, some literature
articles suggests that the focus of military physical training should not be on aerobic tasks but
preferably on strength/effort.»°® *°9 This is because performing extended cardiorespiratory
training such as running and marching could negate the effect of weight training for power
production.*® It is hoped that future studies on the correct proportion of cardiorespiratory
versus resistance training in military populations can determine how to incorporate these 2
concepts in a single program. For example, SM performing rehabilitation and physical fitness
could use combined physical training gauged by fatigue level, regardless of mode of exercise°8
(such as high intensity intervals).2e The correct proportion of all components of military
rehabilitation highlights the complexity in the design of such an intervention. Moreover, it is a

reminder of the challenges of grouping SM with the same characteristics into an intervention.

12. HETEROGENEITY IN DIAGNOSIS OF REHABILIATION PARTICIPANTS
“Just as we are moving away from the “homogeneity of pain patient myth” and towards

attempts to match treatment to specific outcomes of patients...”** 331

In rehabilitation research, understanding the effects of heterogeneity in diagnosis is important,
since various disorders can influence outcomes. Operationally defined, a rehabilitation research
experimental group is heterogeneous when there is a certain degree of variation in

diagnosis/severity between the participants. Gatchel:: ®339 wrote that:

“[p]latients with the same medical diagnosis of set of symptoms (e.g., chronic low back pain) have
traditionally been “lumped together” and then treated in the same manner, as through “one size
fits all.” However, it has been shown that pain patients with the same diagnosis can have different
responses to the same treatment. This will be similar for different subgroups of spinal lumbar

patients (e.g., workers’ compensation, private-pay insurance, older patients, etc.)...”
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Examples of heterogeneity found in rehabilitation research are numerous. Pedler and
colleagues2 found that whiplash injuries could be divided into 4 clinically relevant clusters
depending on the degree of post-traumatic stress symptoms and sensory hypersensitivity. The
authors found that one cluster in particular, comprising 43.5% of their total sample (n=331),
had significantly worse disability, pain intensity, MHD and less cervical range of motion in
comparison to the other clusters. Fishbain and colleagues*s studied a sample (n=283) of chronic
patients that had low back, cervical, abdominal, chest or headache related pain. This study
reported that up to 35% of the sample had a secondary diagnosis (such as degenerative disease
of the spine), up to 62.5% had a non-physical diagnosis (such as anxiety), and up to 59.0% had

personality disorder (such as paranoia).

Nevertheless, heterogeneity in research remains a source of controversy. High variability in the
characteristics of rehabilitation participants has been reported to potentially result in lack of
precision in the study, reduced effectiveness for clinical trials and a threat to internal validity.»4
Historically, experimental rehabilitation research was performed with minimum variability in
diagnosis, as heterogeneity was thought to impede validity. As a result, randomized controlled
trials became the so-called gold standard in experimentation of rehabilitation studies. Contrary
to this, some authors support that there is no best design. Regarding the sine qua non, Carter
and colleagues's wrote that randomized controlled trials are not the best design to determine
the treatment of choice for a specific patient. The authors explain that the results of randomized
controlled trials are based on average scores for all participants, lacking information on
individual performance. Specific to pulmonary rehabilitation, Spruit and colleagues wrote that
“...it is not clear whether extrapolating evidence from randomized controlled trials designed
around a particular model of pulmonary rehabilitation may be generalized to other models.”83 ®
1334) Therefore, in some rehabilitation experiments, grouping participants based on similar
characteristics, or diagnosis, may be a concern. Results from experimental research should be as
close as possible to the population where generalizability is hoped.**s Therefore, external validity
becomes a fine balance between low-variability in participants versus their representativeness of

the population of interest.

In civilian work claimants, the actual diagnosis is of secondary importance in recovery since the
participants can be chronic and work outcomes are determined strongly by psychological factors
such as work recovery expectation (despite the presence of MSD).16-119 A parallel could be drawn

for SM attempting return to duty. Consider the example of rehabilitation research on the return
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to duty of an injured military unit. In an Army unit, a section is approximately 20-30 SM with a
high degree of variability in their age, gender, occupation and health status forming a highly
heterogeneous group.m° The sole goal of an Army section is to work together to succeed in
missions, and to leave no one behind. A rehabilitation study on return to work in a military

population may find strong external validity in recruiting participants resembling such group.

13. ADMINISTRATION OF MILITARY PERSONNEL
The administration of SM is not a simple task in the armed forces. The timeline for returning to
duty can be long in duration, for both the armed forces and the SM. Malish and colleagues
reported that U.S. “[s]oldiers can become lost within the labyrinth unless they adopt a proactive
approach to both learning the intricacies of the process and ensuring timely appointment.”:z°c ®
75) In their paper, the authors present a workflow of medical decision in relation to duty; a
system of medical classification (physical capacity, upper limbs, lower limbs, hearing, eyesight,
mental function and stability) allocates a grade to the SM that reflects their functional ability to
work. In Britain, the Joint Medical Employability Standard records the functional capacity of

the service personnel and transposes this information to duty readiness.** In this system:

“[s]ervice medical officers, who understand the demands of life in a military environment and
work closely with their patients’ employers, are able to influence directly a person’s employability
and recommend modifications and restrictions to either work until such time as they are fit to

resume full duties.”:22 (p1187)

British SM can be “downgraded”, either temporary or permanently, the latter leading to a
release because they were assigned a medical category.23 In the Swedish armed forces, the
system is also complex resulting in ambiguous reasons for release and problems of classification,

primarily due to a lack of formal system.s¢

In the CAF, the Military Personnel Command is a large organization that amongst many roles
provides medical care, rehabilitation and return to duty for the SM.*24 To operationalize this
immense task, the Commander of Military Personnel Command regulates the following
directorates of interest, which administer the SM to retention or release: 1) Directorate of
Medical Policy (DMedPol) 2) Directorate of Military Careers Administration (DMCA) and 3)
Directorate of Military Careers (DMilC). The detailed functioning of those directorates are

described primarily online.55 125 126
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In summary, the Universality of Service (U of S) is the global standard of function to which all
SM in the CAF must comply.*2s Failure to comply with the U of S inevitably leads to CAF career
implications. To rate medical function, a range of number from 1 to 7 is attributed to different
factors: Vision (V), Colour Vision (CV), Hearing (H), Geographic (G), Occupational (O) and Air
(A).12s (annex4) Factors hold a different range of numbers but all together, they form a statement
to allow the CAF chain of command to employ/deploy SM.12s (Chapter2) Factors capture the general
age and health status including morbidity; higher numbers can be a common reason for CAF
release. The most relevant factors are G, O and A and consequently, compose the highest
capacity to rehabilitate. The factor A is inconsequential for SM not employed as aircrew (in this
case automatically assigned a 5). There are different G and O thresholds for CAF occupations,
ranging from 2-3. Factors 1-3 correspond to low/no duty restriction, and 3-5 can indicate a
breach of the U of S. As an example, a very young, uninjured soldier could be: V1 CV1 H1 G1 O1
As. The category: V2 CV2 H1 G3 04T6 A2 means this person is temporarily not employable in
their occupation for 6 months. The category: V1 CV1 H2 G5 O3 A2 means that this person
cannot be deployed (due to the G5).

In the CAF, the process starts when an SM is ill or injured. During the evaluation, the CAF
clinician may assign Medical Employment Limitations (MEL)25 (Chapters 3 and 4) gccording to the
following principles:

1) Protection of the health and safety of the SM;

2) The functional impact of a medical condition on the ability of the SM to perform duty;

3) The frequency and level of care required, considering the risk of recurrence of a medical

condition and its consequences.

MEL are a list of statements describing possible work limitations, and according to their
complexity/severity can be career-limiting.:2s (Annex E), 127 MEL are often temporary (6 to 12
months) and are issued locally where revaluations are performed on an individual basis. Non-
complex MEL are reviewed locally by the commanding officer. Beyond 12 months, the medical
standard group at the DMedPol assigns permanent MEL. Once sent to the DMCA, permanent
medical category triggers an administrative review, where the DMCA determines if MEL are at
high risk of breaching the U of S. Career-limiting MEL can increase the numbers on the factors
in the medical category. The DMCA performs an administrative review and verifies whether SM
are at risk of breaching the U of S. “Should wear prescribed lenses” is an example of benign

MEL, while “cannot perform drill and parades” is an example of career-limiting MEL. Persistent
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MEL may lead to a temporarily posting to the Joint Personnel Support Unit, where the purpose

is to recover, rehabilitate and reintegrate SM.:28

The DMCA regulates CAF careers using MEL information provided by the DMedPol. The DMCA
determines if the member breaches or does not breach the U of S and initiates 3 steps: 1)
advisory message, 2) disclosure/representation and 3) decision. The advisory message notifies
the SM that their file is under review, and may suggest a period of retention. In due course, a
disclosure package is sent, stating that the administrative review is conducted and if the MEL
breaches the U of S or not. SM can provide personal representation, agreeing or disagreeing
with the information in the disclosure package. In due course, the DMCA issues a decision,
which could include a date of release. An example could be the DMCA stating that SM can
remain in the CAF but not under their current occupation. In this case, another CAF occupation

(that can accommodate the MEL) will be assigned.

The DMilC manages CAF careers and work positions. It also approves postings for SM retained
with MEL, wherein a Personnel Selection Officer may cross reference with CAF available
occupations.27 Retention of SM presenting with career-limiting MEL is only possible when there
is a critical shortage for a specific CAF occupation, or when a unique skillset is present. Five
possible outcomes can happen: 1) return to duty in the same occupation without restriction, 2)
return to duty in the same occupation with restriction, 3) return to duty with a compulsory
occupational transfer, 4) period of retention of 1-3 years, 5) release (usually takes between 6-36
months). The first 3 outcomes are considered a successful return to duty in the CAF. An

abridged logic model of the interaction between CAF directorates is depicted in Figure 1.
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Figure 1: Abridged logic model of Canadian Armed Forces administration of

military personnel

Commander of Military
Personnel Command

Director of Medical Policy
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Limitations
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Director of Military Director of Military
Careers Administration Careers
Decides on Universality of]
Service Manages
| |
I 1
Breach No breach == Service members' careers
Release L Retention || Positions needing to be
(transition out) (return to duty) filled

Figure 1: An abridged logic model of how the Canadian Armed Forces is administering its service members for retention/release.

14. INCEPTION OF A NOVEL INTERVENTION IN THE CAF
In January 2013, local discussion at the 3 Canadian Division Support Base Edmonton was
initiated among stakeholders regarding ideas on developing a return to duty intervention. The
goal was to have a collaborative program with all partners under the same target outcome.
Rossi?? suggested that to assess the impact of a program, one must conduct
observations/interviews focusing on the target-program interaction that are expected to produce
the intended outcomes, that pilots/full-scale projects can have a considerable amount of
differences prior to implementation and that over-sophistication might lead to failure.’?? In this
case, the target-program interaction was return to duty. Opinions from stakeholders were
discussed regarding what an interdisciplinary intervention should be, and scheduled group
meetings were attended. Feedback from SM, clinicians, policy makers, and chain of command
were considered and iterative pilots were conducted. The goal of the 2 iterative pilots3° 131 was
to collect preliminary observation to perform an assessment of the feasibility of the intervention.
Initially, the pilots were rudimentary and comprised a selection bias,2% 32 resulting in
compromised validity. Indeed, the participant selection was done without considering their
likelihood of breaching the U of S. Understanding how the CAF administers SM (chapter 13), the
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pilots could contain many participants with a strong likelihood of release from the CAF because
the sampling was exclusive to the Joint Personnel Support Unit*2# (an temporary unit for injured
or ill SM with chronicity). Hence, the final selection was narrowed to participants with an
uncertain prognosis (Chapter 16, section 2.3). Overall the final intervention resulted from the
partners’ reflection on the 2 previous pilots, and subsequent improvements on the design and
delivery. As a result, the team created an intervention using the steps recommended for program
impact theory published by Rossi?+ 29 and depicted in Table 1. Improvements were made from

the pilots, resulting in the final version called the ‘Return to Duty intervention’ (RtD).

Table 1: Steps for program impact theory (adapted from Rossi)

Steps Program Impact Theory Return to Duty intervention

Analysis of the Canadian Armed Forces medical category system online with forms:

. Canadian Forces 2016 - Progress Notes
1 Analysis of unpublished documents

. Canadian Forces 2018 - Employment Limitations for Return to Work Worksheet

. Canadian Forces 2088 - Medical Employment Limitations
2 Analysis of scientific literature Scoping literature review on return to duty in armed forces

. Non-structured, individualized consultations with stakeholders (researchers, clinicians, policy
3 Interviews ) )
makers, service members, chain of command)

4 Group discussions Scheduled meetings on developmental evaluation with stakeholders and practitioners
5 Observation of program reality Two pilots, using exit interviews and satisfaction questionnaires

Development of a final version of the . .
6 The Return to Duty intervention (RtD)
program

The first component of the RtD is the physical training. The choice of exercises was initially
made from the needs analysis of the Fitness for Operational Requirement of CAF Employment
(FORCE) evaluation®7:133 (Appendix 1), and its breakdown into primary movements (Appendix
2). An activation of 10 min was designed with a composite of published exercises,34%4° and
remained identical for 10 weeks (Appendix 3). From the basic movements, a physical training
plan was made (Appendix 4) from www.DFit.ca, allowing for a wide range of exercises that are
known in the CAF. Efficacy of www.DFit.ca has been demonstrated in the CAF.24* This process of

exercise selection for the RtD is depicted in Figure 2.
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Figure 2: Exercise selection
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Figure 2: The creation of the physical training portion of the Return to Duty intervention.

Basic movements remained similar throughout the program progressions however 3 benchmark
sessions occurred, representing a point at which progression of the exercises would occur

(underlined in Figure 3).

Figure 3: Progressions showing benchmark workouts and end point
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T progression Fitness Operational

Two weeks rogressi
duration P ssion Three weeks of Readiness for

with body weight Two weeks duration veeks w the CAF
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exercise hands with cable i P
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Figure 3: The pathway of physical training progression during the 10-week Return to Duty intervention.

In the first 2 pilots, the participants received an individual physiotherapy screening. Screening
tests performed were: Selective Movement Functional Assessment,4> ankle lunge test43 (for
general physical function and pain); and slump test/straight leg rising44 (to detect
intervertebral disk pathologies). The rate of new injury detected by screening during the
iterative pilots was reported at 0% by the physiotherapist, and changes in measures were
modest.3° It was decided as a team that having a physiotherapy screening was not necessary
however, the physiotherapist would remained as a standing clinician, where participants could
walk-in as needed. After team consultations, a reduction in the volume of exercises (from double
to a single circuit) was implemented to increase exercise adherence. Furthermore, some
adaptation of exercises was implemented following the feedback from the participants. For
example, exercise #31 in Appendix 4 was improved by using a step so the participants stands
higher and obtains more range of motion during squat movement. Adherence to the pilots was
acceptable, but the actual adherence reporting was poor. Pilot 1 used www.DFit.ca for reporting
and as a result, the adherence to the reporting itself became a major issue. Reporting was also

irregular for pilot 2 but improved since simple hard copy, pocket size logbooks'45 were used.
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The health and work literacy was the 27 part of the RtD, and consisted of group education for
60 min once a week. Following the RtD morning physical training sessions, the participants
were directed to a classroom. The material was delivered using videos, discussions, assignments
and presentation with Microsoft PowerPoint (Microsoft Corporation, Redmond, WA).
Developmental evaluation led to the incorporation of multimedia and an expanded content with
more emphasis on goal setting, stress management and mindfulness. Topics were developed by
the CAF staff (occupational therapist, dietician and kinesiologist) and related to using self-
regulation strategies for pain, sleep, exercise, nutrition and cognitive performance.% 13! The

topics improved between the pilots, and resulted in the format shown in Figure 4.

Figure 4: Health and work literacy topics

Week 1: Introduction, Pain Management and Goal Setting
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Week 10: The Mind and Body, Conclusion, Review and Feedback

Figure 4: The topics for the health and work literacy component of the Return to Duty intervention. Participants received 60 minutes a week in a group
setting for 10 weeks (content reproduced with permission from the work of Chelsea Jones).

Before the participants started the RtD, an individual information letter was sent to their
respective CAF care delivery unit. This confirmation letter (Appendix 5) would be received by
the medical staff attending the participant, and stated the enrollment in the RtD for 10 weeks.
Throughout the RtD, attendance to sessions, compliance to exercises and participant feedback
was documented. At the end of the intervention, a standardized progress note (Appendix 6) was
sent back to the same address, informing the medical staff regarding RtD completion or

dropout.
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15. MULTIPLE BASELINE DESIGN: A ROBUST SINGLE SUBJECT RESEARCH
“Single-subject research design [...] is a valuable clinical research tool. Properly used, it can

inform and illuminate clinical practice. 46 ® 1145)

The Single Subject Design (SSD) was first introduced approximately 60-70 years ago47.148 and is
defined as an “...intensive and prospective study of the individual, using a priori methodology,
which includes systematic observation, manipulation of variables, repeated measurement and
data analysis.”49 ® 387) Repeated measurements of the functioning of participants in relevant
domains throughout a treatment is the bedrock of SSD.*48 The SSD can deal with abstract
concepts such as treatment efficacy,45%° and is the most useful and powerful non-randomized
design.’s* More importantly, the SSD is as equally valid and more feasible than a randomized
control trial in determining causality in scientific studies.'s> The SSD is highly feasible since it
can be variable in duration, economical in cost requiring minimal staffing, flexible to change,
participant-centered, and the findings are often utilizable immediately.«4s The SSD is a robust
design for heterogeneity due to its individuality in analysis, where the analysis and intervention

are done as a “unit” or at participant level.247-153

The optimal choice of SSD lies in the research question,s4 and the Multiple Baseline Design
(MBD) has been identified as ideal for the RtD. The MBD is a versatile SSD where the duration
of baseline testing is different for participants. It is also an advantageous design where patterns
in multiple participants are investigated, and as an alternative to withdrawal designs, given the
ethical considerations of not providing an intervention to a participant.45s The MBD is
considered superior to answer questions such as if the intervention works, which elements
within a treatment works, and the optimal level of treatment.’ss The core data analysis of any
SSD including the MBD is visual inspection.45 155157 As such, 6 different criteria are presented in
Table 2, and were applied for the analysis found in chapter 16. The study in chapter 16 solely
used notation +, 0 and - (respectively for improvement, no change/ambiguity and

deterioration) and as a result, criteria in SSD analysis enhanced the analysis.
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Table 2: Criteria of visual analysis

Criterion Definition Explanation Decision
A-Index is appropriate in the absence of
i i - . i Ch d
Absolute level Change in mean measured with a A-index 20.87 apparent autocorrelation or outliers in the ange
change Effect Sige = ———ervention __ 7527 data; a A-index >0.87 represent at least a
g standard deviationpasetine ! =0-67 Tep Unchanged
moderate effect size
Increasing
Direction of the slope from the baseline phase (in relation
Trend with the x-axis) compared to the adjacent phases (when Trend following the target value suggesta Absent or
present) cause-effect inference ambiguous
Decreasing
. . - g Stable
Variability Fluctuation/predictability of the level and trend measured Lass variability suggest a cause-effect
ariability
- when the baseline mean falls outside 1 standard deviation inference .
Variable
- . . . Present
. ai Change in level between the last 3 data points of the Presence of immediacy suggest a cause-
mmediacy
y preceding phase and the first 5 data points on the next phase effect inference Absent
Absent
Less overlap suggest a cause-effect
The mean of a phase overlapping the mean of its preceding inference
Overlap i Some
or succeeding phase
Much
L - . . . Absent
Subjective decision on datum showing skewness, outliers No anomalies suggest a cause-effect
Anomalies ih tailed h o
and heavy ta raphs inference
vy rarec grap Weeks identified

16. THE EFFECTIVENESS OF THE RETURN TO DUTY INTERVENTION: EVALUATING AN
INTERDISCIPLINARY APPROACH TO SUPPORTING CANADIAN ARMED FORCES
MEMBERS WHO HAVE PHYSICAL AND NON-PHYSICAL DISORDERS

Summary:

The high number of medical releases in the Canadian Armed Forces has negative implications
on productivity, health care costs, and health & wellness for service members. Returning to duty
can be a complex process, and standardized interventions are either lacking or not evaluated
resulting in suboptimal care for the service members. A pragmatic and standardized approach to
return to duty could potentially optimize the retention rate in service members of the Canadian
Armed Forces. The aim of this chapter was to determine the effect of a 10-week interdisciplinary
work rehabilitation intervention. A single subject multiple baseline design was used to evaluate

the effects of the Return to Duty intervention. This intervention lasted 10 weeks, and included
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phasic physical training (3 sessions per week, 2.5 hours supervised and 3 hours non-supervised)
and 10 group education sessions of 60 minutes (cognition, nutrition, sleep). Service members at
the 3™ Canadian Division Support Base Edmonton and at the 4* Wing in Cold Lake with
physical or non-physical diagnoses were invited to participate. The primary outcome was return
to duty 6 months post-intervention. Function was measured between 3-8 times pre-
intervention; at week 3, 5, and 8 during the intervention phase and 3 times post-intervention.
Analysis consisted of visual observation of graphed results, along with duty status 6 months
post-intervention. Twenty-three subjects in 3 cohorts (n,=8, n.=7, and n;=8) were enrolled. The
confirmed return to duty rate was 39.1% at 6 months post-intervention, with an additionnal
34.8% expecting a return to duty but unconfirmed. Return to Duty was an interdisciplinary,
pragmatic intervention that could assist the service members as part of their return to duty plan.
This novel standardized intervention may help decrease the burden incurred from medical

releases in the Canadian Armed Forces. This chapter presents the following:

1. Introduction 5. Interpretation
2. Methodology 5.1 Returning to Duty
2.1 Study Design 5.2 Repeated Measures
2.2 Intervention 5.3 Global Health
2.3 Sampling Questionnaire — Physical
2.4 Measures Health
2.4.1 Primary Outcome: 5.4 Global Health
Returning to Duty Questionnaires — Mental
2.4.2 Repeated Measures Health
2.4.3 Global Health 6. Exploratory discussions
Questionnaires 6.1 Model of Return to Duty
3. Analysis 6.2 Ecological Interventions
3.1 Descriptive Statistics 6.3 Strengths
3.2 Visual Analysis 6.4 Controllable Limitations
4. Results 6.5 Uncontrollable Limitations
4.1 Sample 6.6 Future Directions
4.2 Synthesis 7. Conclusion
4.3 Primary Outcome 8. Acknowledgement
4.4 Secondary Outcomes 9. Conflict of Interest
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1. Introduction

In order for the Canadian Armed Forces (CAF) to achieve its objectives, all its components must
function adequately. The Service Members (SM) are undoubtedly the most important
component of the CAF, and therefore their health is of primary importance. SM are expected to
meet the minimum standard of function, the Universality of Service (U of S), a tenet in the
CAF.®*27 Unfortunately, morbidity in the CAF is prevalent and often precludes SM to meet the
U of S. Up to 6.4% of the regular CAF reported their health as fair/poor,4° and 26% reported as
being non-deployable.’s® In 2013, 1,217 SM from the CAF were released, this number being
similar yearly.*s* In 2009, the cost for disability benefits was a significant portion of the $3

billion allocated to Veteran Affairs of Canada.”

In the CAF, a large majority of morbidity is due to Musculoskeletal Disorders (MSD). Up to 43%
of the regular CAF reported having a serious repetitive injury over 12 months.*s® In 2009, 25% of
SM accessed physiotherapy services, resulting in 162, 771 treatment sessions.:3 MSD
compromises safety in the CAF as it induces difficulty concentrating, fatigue, error and rushing
to complete tasks due to the pain.» Implications of MSD can include a decrease in health and
quality of life, operational effectiveness, military/combat readiness; and an increase in time loss
from work, medical release rate and finally, burden on Veterans Affairs of Canada costs. Rowe
suggested that in 2009, 5, 711 SM were receiving outsourced physiotherapy treatment sessions
due to the overload of patients in the CAF services; reflecting up to $1.7 million of additional,
unforeseen costs for that year alone. Every year, approximately 42.1% of the CAF medical

releases are due to MSD .59

Mental Health Disorders (MHD) are also a prevalent morbidity in the CAF, and can have
devastating effects on employability.**® From the regular CAF, 7.6% reported major depression,
10.4% Post-Traumatic Stress Disorder (PTSD), 2.9% psychological distress, and 3.9% suicidal
ideation.4° Up to 4.4% of SM in the CAF had generalized anxiety disorder, and of those, 44% had
a severe work impairment leading to missed days at work.** In a cohort of CAF service
personnel diagnosed with post-deployment PTSD (n=792), 62% had temporary duty limitations,
15% had permanent duty limitations and 8% had been medically released as a consequence of a
service-related MHD.*¢° Every year in the CAF, approximately 41.3% of the medical releases are
due to MHD.159

23



Extensive health care is available to SM, however the author could not find any publication on a
work-rehabilitation program in the CAF. Guidelines and policy were in place however hands-on
return to duty approaches in the CAF were a black box.132 If such intervention would exist, SM
may be able to decrease morbidity to meet the U of S and perhaps avoid a medical release. The
decision of return to duty in the CAF is a vast and complex process and details can be found
elsewhere.5s 26 127 In summary, employability and deployability in the CAF is evaluated
according to a medical category with 3 factors of interest: Geographic (G), Occupational (O) and
Air (A), with an adjacent numerator corresponding to degree of work restriction.:?s (AnnexA) Eyery
CAF occupation has different minimal G and O factors required (ranging from 2-3) to meet the
U of S.t=s(AnnexE) The assumption of this study is that a CAF work-rehabilitation intervention may
assist SM in improving their function to decrease morbidity to meet the U of S. In turn, this may
lower Medical Employment Limitations (MEL)/medical category before a release from the CAF.
The Return to Duty intervention (RtD) was a collaboration between stakeholders aimed at
increasing function and return to duty of the participants. This study aimed to evaluate the
effectiveness of the RtD at assisting participants in lowering MEL/category. More specifically,
this study investigated if the RtD participants did return to duty in the CAF, and if they had
meaningful improvement in function compared to their baseline status. To answer this, the
study had the following objectives:

1. To investigate if the RtD participants returned to duty 6 months following completion

(measured by a lowering of MEL/category in relation to minimum required) and;
2. To determine whether meaningful changes in function (physical, non-physical and self-
perceived, compared to the participant’ baseline status) occurred during and post-RtD.

It was hypothesized that participants of the RtD would successfully return to duty 6 months
post-completion. The secondary hypothesis was that meaningful changes in function would

occur during and post-RtD.

2. Methodology

2.1 Study Design

This study used a non-response guided Multiple Baseline Design (MBD) concurrent across
participants, repeated across setting and time period.45 162 In other words, the intervention had
a predetermined start date and was iterated identically in different locations and time points
(creating 3 cohorts and 2 locations). As depicted in Figure 5, the MBD allows for a flexible start
schedule, having a minimum of 3 repeated measures for each of the 3 phases: baseline,

intervention and maintenance.*45 Baseline phases were scattered over a period of 4 weeks in
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duration allowing for up to 2 repeated measurements sessions a week, totaling 3-8 possible
sessions. Participants were assigned an amount of measurement sessions in the MBD design by
convenience, based on a consecutive order of recruitment leading to the predetermined start
date of the intervention.

Figure 5: Experimental timeline

Multiple Baseline Intervention Maintenance

Minimaly Important

‘\ lé"-’q'enc,e (upper)

SrssEIMENIIIMEREREIMMERES

Participant 2 Participant 3

Value of measures

Minimaly Important
Difference (lower)
Participant 1 .\./. J. .‘\._.

-4 -3 -2 -1 3 5 B +1 +2
Weeks
Begining of testing Start of intervention Intervention finished

Figure 5: A sample of how 3 different research participants performed testing at identical stages but with a different amount of testing during the

baseline. The larger number of participants demonstrating the same response (despite the amount of testing that they received), the stronger the

relation between treatment and response can be claimed.

2.2 Intervention

Though the RtD was originally known as ‘Return To Force’, then as the ‘Return To Duty
occupational course’, it was renamed the RtD and this final term will be used throughout this
study. The RtD was a hybrid work rehabilitation intervention,'29 163164 composed of: 1) physical
training,%4 199 2) health and work literacy’s' and 3) ongoing team support. Models comprising
those 3 components in military rehabilitation and return to duty have been shown to be effective
in armed forces.103 122,137 165170 Having conducted RtD rudimentary pilots,3° a developmental
evaluation was used,’52 17t evolving the RtD to a group intervention for a duration for 10 weeks,
including 1 supervised session per week for both physical training and health and work

literacy.37, 167.172,173

The physical training was performed 3 days a week divided in 3 progression phases of 2-3 week
duration each.'©? Exercises consisted of a wide variety of multi-joint repetitions for concentric,

eccentric and isometric exercises's8 174176 in the sagittal, frontal and horizontal plane'77 (detailed
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in Appendix 3 and 4). The exercises were selected from a needs analysis from the Fitness for
Operational Requirement of CAF Employment (FORCE) evaluation.*27-133 The physical training
session could be performed within 20-90 minutes (min),°9 providing 3 rest periods during the
session.’78 A pocket size logbook4s: 179 was provided to the participants after their 15t exercise
session. Attendance to sessions and compliance to exercise volume were shown how to be
reported in the logbooks. The health and work literacy component was designed to improve self-
management behavior for patients with medical disorders attempting return to work/duty.3> 8
94,99 180 Tt included various topics such as coping, sleep, and nutrition in 60 min group classes

once a week.

Participants were encouraged to challenge the minimal CAF physical standard, the FORCE
evaluation, at any stage during the RtD. Local staff conducted the RtD in-kind, without
additional incurred costs to the CAF. Durand and colleagues*®* wrote that rehabilitation and
return to work must not occur in a protected setting, but in a quick immersion in normal return
to work setting. The RtD was delivered in a semi-private setting during non-peak hours. The
participants received no compensations and were asked not to change their physical activity
behavior once baseline measures started.®®2 Once the RtD ended, participants were directed to

book an appointment with their treating CAF physician/nurse practitioners for a revaluation.

2.3 Sampling

SM were referred to the RtD by either a physician or nurse practitioner in the CAF, and then
were consecutively invited to participate in the study.»29 ®192) SM were eligible when they had
MEL persisting for >30 days, and excluded**? ®:92 if they: 1) had a high likelihood of a medical
release (career-limiting MEL determined by the CAF treating physician/nurse practitioner), 2)
presented with a diagnosis precluding them from participating in a group intervention (severe
PTSD, severe anxiety, severe depression, substance abuse, delusional, hallucinations, suicidal or
homicidal ideations), 3) were awaiting surgery precluding them from physical activity, 4) had a
fracture healing for 3 months or less, 6) were post-surgical for 6 months or less (major surgery),
7) had current undiagnosed/ongoing conditions that might require further medical clearance
(neurological deficit signs and symptoms, cervical/thoracic spine radiculopathy inducing
symptoms in thorax/upper extremities), or 8) had a recurrent history of less than 80%
attendance to medical appointments. Participation was voluntary. SM invited to participate in
the study but that declined could still participate in the RtD. The participants’ initial intake83-185

occurred in a private office where the study was presented verbally, informed consent (Appendix
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7) was signed, an information letter was given (Appendix 8), and the Physical Activity Readiness

Questionnaire+ was completed (Appendix 9).185 At the end of the intervention, the referring CAF

physician/nurse practitioner received a standardized note in the CAF electronic medical system,

stating that SM participated in the RtD and that medical status could be reviewed. Participants

could be from either regular or reserve CAF, and from any ranks (non-commissioned and

commissioned). This study was approved by the University of Alberta Ethics Board

(Prooo045025) and endorsed by the CAF Surgeon’s General (E2014-01-137-004-0001).

2.4 Measures

The measures collected for each participant are listed in Table 3 and were categorized according

to the ICF-10 (International Classification of Functionality, Disability and Health)*®¢ with the

following classifications: Body Function/Structure, Activity, and Participation, with notation of

personal or environmental factors where appropriate.

Table 3: Return to duty measures

International Classification

Measure of Functionality, Disability
Time point
Outcome and Health
Acronym
Change in Medical Employment Limitations MEL/
6 months post- 18 ploym / . Activity, Participation,
Primary i i Medical .
intervention . Environmental
Medical category category
Four Squares Step Test 4SST Activity
Five Times Sit-to-Stand Test 5TSST Activity
Body Fat Body Function
Repeated ) Body Function
Handgrip
Ineasures: pre,
during and post- Patient Health Questionnaire-g items . ..
. . PHQ-g9 Body Function, Activity
intervention
Secondary Patient-Specific Functional Scale PSFS Activity, Participation
Work Ability Index (abridged) WAI Participation
Woaist Circumference Body Structure
Global health Short Form-36 questions version 2 Health Survey™ SF-nyam Activity, Body Function and
. . -36va
questionnaires: pre Structure, Personal
and post- Body Function, Structure,
intervention Outcome Questionnaire® 45.2 0Q® 45.2 Personal
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2.4.1 Primary Outcome: Returning to Duty

In the CAF, the treating physician or nurse practitioners assign MEL/category. The threshold for
returning to duty is the minimum factors required for the SM occupation, and MEL that will not
breach the U of S. For this study, any change in G, O and A factors from pre to 6 months post-
RtD (in relation to the threshold required for the occupation:2s (AnnexE)) were extracted from the
electronic database Canadian Force Health Information Service. The factor “A” is
inconsequential for a non-flying occupation, and therefore was noted only when it was found to
be career-relevant. Return to duty was therefore defined as a lowering of MEL/category to the

CAF occupation threshold, 6 months post-RtD (ICF-10 P).

2.4.2 Repeated Measures

Measures were chosen from potential mediators of the primary outcome, where their presence
can influence return to work/duty. All repeated measures were administered by trained CAF
staff, accredited by the Canadian Society for Exercise Physiology.*®s Participants were measured
early in the morning (with a few exceptions for catch up sessions) and were asked to withhold
fluids intake prior to testing.»87 Except when mentioned otherwise, the RtD staff scored all
measures. The staff conducting the measures was blinded to the performance of the participants
throughout the RtD, and the staff conducting the intervention was blinded to the participant’s
performance during the measures. For all measures, instructions were read out loud from a

standard script (Appendix 10).

The 4 Squares Step Test (4SST) was introduced more than a decade ago to measure
dynamic lower extremity function (ICF-10 Ac).*®® This study used a 4SST protocol previously
used with SM,*7 where the participant must jump clockwise and counterclockwise with both
feet into intercrossing sticks on the floor that form 4 square shapes. Up to 3 breaks lasting 60
seconds (s) each (in between trials) were allowed as required, results were reported as the mean
time to complete each of 4 trials.*°7 The 4SST is a robust (valid and reliable) rehabilitation
metric,*88 and its Minimally Important Difference (MID) was identified as 0.3 s for SM.°7

Csuka and McCarty*®? were first in introducing a sit to stand test as a measure of lower extremity
function 3 decades ago. The 5 Times Sit to Stand Test (5TSST), has been previously used
with SM; 7 the participant starts sitting on a 43 centimeter height chair with arms crossed at the
chest, then they stand up and sit back down 5 times as fast as possible (ICF-10 Ac). The 5TSST is

a robust metricw9e with an MID of 2.3 s.191
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Handgrip is a measure of upper extremity function predicting functional limitation and
disability later in life (ICF-10 B).:®s More importantly for SM, low handgrip was associated with
chronic heart disease/stroke incidence, and premature death from any cause (including
cardiovascular).192 193 To measure handgrip, this study used the JAMAR® Plus Digital Hand
Dynamometer (Metriks, Waterloo, ON), with the handle standardized at the 274 notch.94 The
device is automated, performing a sound when a hand contraction is required. With the
participant standing on a hard surface, feet together with arm alongside the body,
measurements were taken with the right side first, in kilograms.*®s The participant was asked to
perform a maximal hand contraction for every sound for 1 s duration, at every 1.5 s for 20
repetitions. Participants with hearing impairment were assisted by the staff touching their
shoulder with their finger for every sound. The result recorded was the mean of 20 repetitions
for the right hand, added with the mean of 20 repetitions for the left hand. Handgrip measured
with the JAMAR® Plus is robust,95 196 with a reported MID of 6.2 kilograms.*97

Body fat excess in military population has an effect on function and rate of injuries (ICF-10
B),98201 and was identified as a health concern in the CAF.2e2 This study used a factory
calibrated Skyndex skinfold caliper (Metriks, Waterloo, ON), having an integrated
microprocessor instantaneously calculating the 3-sites prediction equation for body fat. The sum
of the 3 sites=c3 was taken on the right side, always in the same order, twice.2°4 The Skyndex and
its 3 sites prediction for body fat is robust,2°4206 and a change in 8.6% in any direction was

found as MID limits in SM .2e7

Low amount of intra-visceral fat is an important determinant of health®s 2°% including for the
CAF=2°2 and therefore Waist Circumference was measured with the Height of Iliac Crest
protocol (ICF-10 B).2°? A factory-new Gullick anthropometric tape (Fit Systems, Calgary, AB)
was used to take the measurement twice, repeated a 3 time if the two measurements differed
more than 1 centimeter. The mean of the 2 closest measurements was rounded up to the nearest
integer.*®s The Height of Iliac Crest is a robust waist circumference testing protocol (Appendix

11),2°9 with an MID limit of 5% change.28

The Patient-Specific Functional Scale (PSFS) is a patient-reported metric of function in
musculoskeletal and work rehabilitation originally introduced 2 decades ago (ICF-10 Ac, P).21
The participant choses 3-4 items where they lack in function and rate their level of functional

difficulty on these tasks on a scale of o (unable) to 10 (able). The PSFS is robust for a wide
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variety of MSD (including work claimants)21*214 with a change between 2-3 points (pts) for
appropriate MID limits for an average of 3 items.2* Because of that range, the present study
used an MID of 2.5 pts. Since the RtD participants responded to 3 or 4 items, the score was

transformed in percentage with an MID limit of 25%. This metric can be found in Appendix 12.

This study used questions 1 and 2 of the Work Ability index (WAI), a robust patient-
reported questionnaire where the participant answers with a scale of 0-10 (0 being completely
unable to work and 10 being fully able to work).2*s Question 2 contains a physical and mental
subset and is weighted 0.5 pts twice (for a total of 1 point); the abridged WAI results in a
maximal achievable of 20 pts (ICF-10 P). An MID on an abridged WAI could not be found,;
therefore a consensus was made for a change in 30% (6 pts on WAI) in any direction. Intuitive
consensus on MID have been used in physical rehabilitation,>*%:27 this metric can be found in

Appendix 13.

The Patient Health Questionnaire-9 items (PHQ-9) is a robust patient-reported
questionnaire consisting of 10 items corresponding to daily presence of symptoms of depression.
The first 9 questions are scored 0-3 pts (0 not at all, 1 several days, 2 more than half the days
and 3 nearly every day) over the last 2 weeks, providing a 0-27 point severity score (ICF-10 B).
Question 10 has no scoring. The PHQ-9 has been used with SM (including in the CAF),121,218-220
and has MID limit of + 5 pts or — 5 pts.22t A CAF psychologist scored the PHQ-9. This metric can
be found in Appendix 14.

2.4.3 Global Health Questionnaires

The Short Form-36 questions version 2™ (SF-36v2™) is a robust patient-reported
questionnaire, in which the participants report their health related quality of life over the last 4
weeks using a physical and mental component summary.222 A higher score is indicative of better
health function, a lower score greater disability. This study analyzed the SF-36v2™ using a
meaningful improvement in scores of +1.6 and +4.5 respectively for the physical and mental
components summary for 6 months post-rehabilitation (ICF-10 B, Ac, P).223 A research assistant
scored the SF-36v2™ and license to use was purchased by 1 of the investigators (JH). This tool

can be found in Appendix 15.

The Outcome Questionnaire® 45.2 (0Q® 45.2) is a patient-reported questionnaire with 45

items, using a 5-pts scale (4 never, 3 rarely, 2 sometimes, 1 frequently and o always). The OQ®
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45.2 is a robust screening assessment for MHD symptoms such as distress, interpersonal
relations and social role performance such as problems at work (ICF-10 B).224 Higher scores are
indicative of greater symptoms and therefore poorer mental health. Clinically meaningful
change of this metric is suggested as a change in any of the following: 1) 14 pts in either
direction, or 2) improvement noted by a decrease from >64 pts to 63 pts or below.225 226 The
0Q® 45.2 was scored by a CAF psychologist, and license to use was funded by the psychologist’s

department. This tool can be found in Appendix 16.

Finally, use of mental health and physical rehabilitation services was extracted from the
Canadian Forces Health Information System and appointment scheduling systems (as
performed by other studies relating to MHD in the CAF).>>” Number of health care visits has
been shown to be a robust predictor of recovery outcome in low back pain patients entering

rehabilitation intervention.™9

3. Analysis

3.1 Descriptive Statistics

This study used the most rigorous published MBD guidelines for analyzing data.45 155 157,228 To
describe the baseline, this study used the Mean (M) as a measure of central tendency, and the
Standard Deviation (SD) with the range as a measure of variability. These are adequate under
circumstances where there are no outliers visually detected.s Limitations of the M and SD are
that they are highly affected by outliers. In this study, the authors did not see many outliers in

the repeated measures; therefore the M and SD were deemed acceptable.

3.2 Visual Analysis

This study used the most rigorous published MBD standards for performing visual
inspection.45 155157 Measures were plotted with simple line graphs7 with upper and lower MID
limits.2® The used MID were: Minimum Detectable Change for the 4SST; Minimal Clinically
Important Difference for the 5TSST, handgrip, waist circumference, PHQ-9; and
clinical/operational change for body fat, PSFS and WAI. Limits are traditionally 2SD or 3SD
bands=3°-232 however those are based on a statistical approximation of a normal distribution,
rather than on actual meaningful clinical changes. Since this study involved heterogeneity of

participants, meaningful clinical changes were more appropriate than statistical techniques.
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The visual analysis of repeated measurements was performed by systematically comparing
adjacent phases,’s® according to the criteria defined in Chapter 15 (Table 2). As suggested by
Bloom and colleagues,45 a notation was assigned for improvement (+); no change/ambiguity
(0); and for deterioration (—). On each graph, when the data points in the maintenance phase
were outside the MID limits, (+) was given for improvement, or (—) was given in the case of a
deterioration. Conversely, if the data points were not outside MID limit, the notation was (0) for
no change/ambiguous. For dropouts, the last data points in the intervention phase were
compared to the MID limits. In the case where an MID resulted outside the possible score of a
measure, the maximal/minimal possible score was used as reference point for the notation. For
each participant, (+) and (-) notations were summed for the repeated measurement in a
synthesis table. The graphs were built with Microsoft Excel for Mac 2011 (Microsoft
Corporation, Redmond, WA).233-23¢ Statistical significance testing was not possible due to the

high heterogeneity in diagnosis in the study sample.

4. Results

4.1 Sample

Three cohorts of participants were recruited for the study. Figure 6 shows the flow diagram of
participants.iss Of the 34 referred participants to the intervention, 23 met the inclusion criteria
and were enrolled. The most common reason to be excluded was imminent release due to
career-limiting MEL (n=5). Repeated measurements were obtained on all 23 participants for
baseline and at least one data point in the intervention phase, and 16 (69.6%) completed the

final testing post-intervention (final repeated measures and global health measurements).

Table 4 summarizes the participant characteristics. The proportion of males and females were
similar at respectfully 11 (47.8%) and 12 (52.2%). Eleven participants (47.8%) had less than 9
years in their CAF service. Twenty-two (95.7%) were non-commissioned, and 22 (95.7%) from
the regular force. The most prevalent diagnosis was lower extremity MSD, present in 6
participants (26.1%), followed by MHD (3 participants, 13.0%). Eight participants (34.8%) had
between 1-2 secondary diagnoses and 8 participants (34.8%) had >5 secondary diagnoses.

In total, 7 (30.4%) participants dropped out. Amongst those, 1 (14.2%) returned to duty
(confirmed), 1 (14.2%) did not return to duty and 5 (71.4%) are expected to return to duty
(unconfirmed). No differences were noted between the dropouts and compliant participants.

The attendance rate for the RtD sessions (independent and supervised) was acceptable
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(M=80%). During RtD, 2 participants did not perform the lower extremity tests due to mild

soreness induced by the RtD, but other measures were performed.

Figure 6: Flow diagram

‘ Assessed for eligibility (n=34) ‘

Excluded (n=11):
Release strongly recommended (n=5),
Declined to participate (n=3),
Did not respond to invite (n=3)

y
| Allocated to intervention (n=23) |

Dropouts from final testing post-maintenance phase (n=7):
Too much to do at work (n=1),
Lack of interest (n=1),
p| Posted to another base (n=1),
Did not return for final testing (n=1),
v Did not see improvements (n=1),
Too much pain due to intervention (n=1),
Surgery (n=1)

Repeated Measures Analyzed (n=23)

Global Health Measures Analysed
(n=16)

Figure 6: The flow of recruitment for the study. From the excluded groups, 5 had a release strongly recommended, meaning that they did not meet
inclusion eriteria due to their high likelihood of medical release (anticipated by the treating physician or nurse practitioner in the Canadian Armed

Forces).

Table 4: Characteristics of study participants (n=23)

Characteristics n=23 %
Gender
Men 1 47.8
Women 12 52.2
Age, years

(M=41, SD+8.3, range 26-51)

16-26 2 8.7
27-37 5 21.7
38-60 16 69.6

Consecutive years in Canadian Armed Forces
(M=13, SD+8.5, range 4-33)

1-9 1 47.8
10-19 6 26.1
=20 6 26.1
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Rank

Non-commissioned 22 95.7
Commissioned 1 4.3
Force
Regular 22 95.7
Reserve 1 4.3
Posting
3™ Canadian Division Support Base Edmonton 15 65.2
4 Wing Cold Lake 8 34.8
Primary diagnosis
Lower Extremity Musculoskeletal Disorders 6 6
26.1
Upper Extremity Musculoskeletal Disorders 2 8.7
Spine Musculoskeletal Disorders
1 4.3
Mental Health Disorders
3 13.0
Traumatic Brain injury 2
8.7
Fib: ralgi
ibromyalgia 2 87
Cancer Survivor 2
8.7
Metabolic 2 8.7
Other (neurologic, syncope) 3 13.0
Number of secondary diagnosis
(Range 0-10)
o 1 4.3
1-2 8 34.8
3-4 6 26.1
=5 8 34.8
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4.2 Synthesis

The graphed results of repeated measurements for each participant (on which the visual analysis
is based) can be found in Appendices 17-39. Table 5 represents the synthesis of the individual
analysis for all participants, in descending order from favorable, to expected favorable, to
unfavorable outcome. All cases are presented on the left side, followed by the repeated measures
with their final notation (+, 0, -) for each measurement. The sum of all notations (+) and (-) for
repeated measurements is shown in the next column for a general appreciation of the effect of
the intervention on the function of the participants. This is followed by the pre and post values
and change notation for the 2 global health questionnaires (SF-36v2™ physical and mental, as
well as the OQ® 45.2). In addition, Table 5 shows primary diagnosis, compliance rate, FORCE
evaluation results and primary outcomes pre and post in relation with the minimal standard for

the participant’s CAF occupation.

4.3 Primary Outcome

As depicted in Figure 7 this study found a confirmed return to duty rate of 39.1% at 6 months
post-RtD. This rate includes 2 participants that had a CAF return to duty decision implemented
during the intervention. All the participants that returned to duty did so in their current CAF
occupation. In addition, 34.8% of the participants were expected to have a favorable outcome;
that is, the physician recommended a G/O/A factor that would meet the threshold required for
their occupation, but they were waiting on a official administrative confirmation in the CAF
system. This means that overall, 73.9% of the participants had or were expecting a favorable
outcome. The total number of participants expecting an unfavorable outcome was 13%; in
addition 8.7% were medically released at the 6 months post-RtD and 1 took their voluntary

release 9 weeks into the RtD (totaling 26% with an unfavorable outcome).

Figure 7: Return to duty at 6 months post-intervention (n=23)
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Figure 7: The return to duty rate 6 months post-intervention for all 3 cohorts, note the total favorable outcome group totaling 73.9%.
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Lagend

Light gray: confirmed favorable outcome, medium gray: expected favorable outcome, dark gray: confirmed or expected unfavorable outcome

(+): Meaningful improvement; (-): deterioration, (o0): no change/ambiguous, FORCE: Fitness for Operational Requirement of CAF Employment, MEL: Medical Employment Limitations, CAF: Canadian Armed
Forces, G: Geographic factor, O: Occupational factor, A: Air factor, U of S: Universality of Service, PCAT: Permanent Medical Category, RtD: Return to Duty intervention, X=Participant did not perform final
testing due to atirition, P=Passed, T=Temporary
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4.4 Secondary Outcomes

Figure 8 depicts the meaningful changes in measures for the whole group. For the repeated
measures, 16/23 (69.6%) participants demonstrated a meaningful improvement in the 4SST.
Between 7-8 (30.4%-34.8%) participants showed a meaningful improvement in the WAI and
PSFS respectively (both measures relating to recovery expectation). Deterioration was found in
PHQ-9 (1/23, 4.3%) and handgrip (5/23, 21.7%). The majority of the results for repeated

measures remained unchanged (notation “0”).

For the global health questionnaires, 7/23 (30.4%) participants did not perform their retest
post-RtD, hence the total number of respondents is n=16. Patent-reported physical health was
measured by the SF-36™ physical component. Table 5 shows that at baseline (pre-intervention),
14/23 (60.9%) participants were under the 95% confidence interval on the SF-36™ physical
component summary (normative values for Canadians M=50.5 pts, SD+9.0 pts, 95% confidence
interval 50.3-50.7 pts),237 indicating poor general physical health. Post-intervention, there was

meaningful improvement in 9/16 (56.3%) participants.

Considering the mental health measures, Table 5 shows 11/23 participants (47.8%) pre-
intervention below the SF-36v2™ mental component normative values for Canadians (M=51.7
pts, SD+9.1 pts, 95% confidence interval 51.5-51.9 pts).237 With this measure, 4/16 (25%)
participants meaningfully improved (Figure 8). For the OQ® 45.2, 9/23 participants (39.1%)
were >64 pts of mental health cut-off at baseline (Table 5). In total, Figure 8 shows 4/16
participants (25.0%) that meaningfully improved. Figure 8 shows that the majority of
participants showed no change in the mental health measures, although 2/16 participants

(12.5%) showed deterioration in the OQ® 45.2.

To examine for possible differences between participants with favorable and non-favorable
outcomes, the groups with confirmed return to duty and those expecting a favorable outcome
were combined and compared to participants with confirmed release and those expecting
unfavorable outcome. The data on changes in variables for these two groups was plotted on two

graphs for visual comparison in Figure 9.

40



Figure 8: Results on measurement for whole group
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Figure 8: The results for repeated measures and global health measures for the entire group, indiscriminative of return to duty. Seven dropouts

resulted in n=16 for the global heath questionnaires.

For the repeated measures, in the favorable group 12/17 participants (70.6%) showed a

meaningful improvement in the 4SST, similar to the improvement in 4/6 participants (66.7%) in

the unfavorable group in the 4SST. For the WAI, 8/17 participants (47.1%) in the favorable

group had meaningful improvement, but no participants in the unfavorable group improved in

the WAI. Deterioration was noted in handgrip for 4/17 participants (23.5%) in the favorable

group, and for 1/6 participants (16.7%) the unfavorable group. Deterioration was also noted in

PHQ-9 for 1/6 participants (16.7%) in the unfavorable group. In both groups, the majority of the

data did not change meaningfully.
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Figure 9: Results on measurement for favorable and unfavorable outcome
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Figure 9: The results for repeated measures and global health measures according to their outcome of returning to duty.

Considering the global health measures, 8/12 participants (66.7%) in the favorable group
showed meaningful improvement in the SF-36v2™ physical component, 4/12 participants
(33.3%) showed improvement in the SF-36v2™ mental component, and 3/12 participants
(25.0%) improved on the OQ® 45.2. The remainder of participants in the favorable group had no
meaningful change. In the unfavorable group, only 1/6 participants (16.75%) showed
improvement in the SF-36v2™ physical component, none improved on the SF-36v2™ mental

component, and 2/4 participants (50%) deteriorated on the OQ®45.2.

Table 6 depicts the use of mental health and physical rehabilitation services for both MSD and
MHD. The group with favorable outcome had approximately 6 times less MHD appointments.
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Table 6: Use of mental health and physical rehabilitation services for participants

during intervention

" 6 Mean=5.2 Mean=5.5
E 5 Mean=4.5
=
s 4
£3
£,
=] Mean=0.7
b 1
=
£ o
; Musculoskeletal Disorders Mental Health Disorders
Type of appointments
BFavorable outcome (n=17) OUnfavorable outcome (n=6)

5. Interpretation

5.1 Returning to Duty

The current study aimed at determining if participants in the RtD would return to duty in the
CAF 6 months post-intervention; and if meaningful changes in physical, health and mental
function would occur during and post-RtD, compared to the participant’s baseline. To the
author’s knowledge, this is the first published evidence on a return to duty intervention in the
CAF. The confirmed return to duty rate of 39.1% is a strong improvement from the current CAF
unpublished national return to duty rate of approximately 20%-30% at the time of writing.238
Considering those with an expected favorable outcome, 73.9% of the participants at 6 months
post-RtD were expected to return to duty, which is superior than the highest return to duty rate
on any CAF base/wing at the time of writing (approximately 60%, unpublished).238 The return to
duty rate found is similar to other armed forces. Booth-Kewley and colleagues2® reported that
amongst a sample of 166 male U.S. Marines with MSD, the return to duty rate was 54.2%
(n=90). In the present study, 25.9% of the sample had an unfavorable outcome (release or
anticipated release), which is similar to previous research in the CAF reporting a rate of release
between 8%-21.3%.16% 227 The comparison with these return to duty/release rates must be
contextualized, as these publications present with many differences in type of intervention,

participant selection, location, etiology of disability, deployment status, and presence of MHD.

For this study, several factors related to the design may have influenced the high return to duty
rate reported. Returning to duty can have a strong social significance for the SM,*7 which could
have positively influenced the outcomes where the majority of the participants were likely to

return to duty. The use of a heterogeneous population where the commonality may have been
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the desire to return to duty (rather than a common diagnosis) simulated SM rehabilitating
together despite varying levels of ability and skill. The RtD was provided in a group setting for a
total of 25 hours over 10 weeks. This provided socialization for the participant and could have
been a mediator of returning to duty, since current rehabilitation in the CAF can be isolating.9
Socialization, motivation, cohesion and Esprit de Corps has been identified as a component of
successful military training and return to duty.?% 12,239 For example, a study demonstrated that
95% of U.S. soldiers would return to duty if treated in a combat support unit, thereby remaining

close to their unit.2°

Selection of participants may have also resulted in a positive outcome for the majority of the
group. In particular, the exclusion of referrals with an expected imminent release likely shifted
the sample towards a greater likelihood of positive outcome. However, given the consideration
of allocation of scarce resources, it may be advantageous for participant selection to be biased
towards those with the greatest likelihood of returning as a productive CAF member. The high
return to duty rate, in light of the specific referral process and inclusion criteria, should be of
interest to CAF policy makers, and could positively affect the productivity in units. At any given
day in the CAF, approximately 1.4% of the CAF is on excused duty (1.2% for males and 2.9% for
females), totaling approximately 250,000 sick leave days costing approximately $102 million
yearly to the CAF.24c Policy makers should also consider the indirect cost of disability in the
armed forces. In the U.S., the replacement of non-deployable SM due to MSD for a deployable
healthy soldier requires 11 hours of substitution.2¢ It is thought that programs such as the RtD
may assist with the high burden of morbidity to lessen the impact on CAF operations, with
minimal additional costs. Given the in-house design, the additional requirement was minimal:
almost no additional resources were required for identification of participants and for the
intervention itself. Should RitD face a national rollout in the CAF, incremental costs could be

primarily staffing across bases/wings based on number of referrals.

In the CAF, regular force service is 20 years long. In this study, 11 participants (47.8%) had less
than 10 years in their CAF service despite being older (69.6% aged 38-60), and 95.7% were non-
commissioned. These factors may represent an incentive to be retained since there is a benefit

cut-off if released after 10 years of service in the CAF.
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5.2 Repeated Measures

Although generally the repeated measures may have not discriminated between those that
returned to duty or not, Figure 8 showed that some measures seemed to have improved in
participants more than others. The 4SST improved in 16/23 participants (69.6%). This was
expected given that 26.1% of participants in this study had a lower extremity MSD as the
primary diagnosis, and many of the physical exercises focused on lower extremity function. The

SF-36v2™ physical component also improved in a significant number of participants overall

(9/16, 56.3%).

The PSFS showed meaningful improvement in 5/17 participants (29.4%), and the WAI
improved in 8/17 participants (47.1%), all in the favorable group (Figure 9). These measures
relate to recovery expectation. These results may be expected, knowing that Booth-Kewley and
colleagues=+* found in 134 U.S. Marines with MSD that psychological factors (pain severity and
fear-avoidance beliefs about work) were statistically significantly predictive of recovery one year
after injury (recovery expectation being the strongest predictor). The authors concluded that
patients with positive recovery expectation might use more effective coping strategies, hence
reducing distress and negative emotions, which in turn may lower pain levels and lead to
improved return to duty rate. In a different study, a similar research group2® found that across a
sample of 166 young male Marine recruits with MSD, positive recovery expectation was the
strongest predictor of return to duty; recruits who believed they would graduate were 6 times
more likely to return to duty than those who lacked such belief. This phenomenon is also seen in
civilians. A systematic review on non-specific low back pain, performed by Iles and colleagues,s*
found 9 studies (including 4 high quality) supporting recovery expectation as a robust predictor
of return to work. Gross and colleagues*® 7 also suggested that work readiness and behavioral
factors could be of primarily importance, over physical rehabilitation, in work claimants of

various diagnoses.

As found in Figure 8, body fat (measured by skinfolds and waist circumference) did not show
meaningful changes in the vast majority of participants. Studies have shown that skinfold
thickness may be less sensitive than waist circumference (due to the lability in fat storage), can
show a greater technical error of measurement (even on trained providers), and is not
recommended for participants with a body mass index >30 kilograms/meter=.199:242 Considering
this, achieving a leanness target below a defined threshold could be more advisable than a

change outside MID. Moreover, changes in body fat would yield mostly by improved nutrition
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habits and not via physical activity,243 and it is therefore possible that the nutritional part of the

health and work literacy was ineffective, or taught too late within the 10 weeks.

The study did not show a high magnitude of depressive symptoms according to the PHQ-9
results. With this measure, a score between 10-19 indicates a range from uncomplicated mild-
moderate depression, to a moderately severe major depression. A score of 20 indicates a severe,
major depression. In this sample, 19/23 participants (82.6%) had a M score below 10 and 4/23
participants (17.4%) had a M score in the low 10-19, indicating the participants did not meet the
criteria for depression. Despite the low magnitude of MHD in the 3 samples, 4/17 participants
(23.5%) in the favorable group did improve meaningfully in this measure, and 1/6 participants

(16.7%) deteriorated in the unfavorable group (Figure 9).

Overall, the majority of notation “0” shown in Figure 8 and 9 is not unexpected in a MBD
context. In a small heterogeneous group study such as the RtD, it was important to collect
multiple measures representative of multiple categories in order to determine what might be
relevant to track in future studies. Hayes suggests that in SSD repeated measures “It is better to
collect measures of medium quality than to collect none because excessively high standards of

measurement are set.”244 (@ 195)

5.3 Global Health Questionnaire — Physical Health

Meaningful improvements in the SF-36v2™ physical component were found in 9/16 (56.3%)
participants (Figure 8). In addition, 16 participants attempted the FORCE evaluation and 100%
of those passed (Table 5). The improvements in physical health are consistent with the findings
for the repeated measures, as the majority of meaningful improvements were in physical
measures for both favorable and unfavorable outcome groups (Figure 9). Despite this, as seen in
Table 5 there was no consistent association between MSD diagnosis and the improvements seen.
This suggests that the overall fitness and exercise portion of the intervention was generally

successful at improving physical health and function, unrelated to specific diagnoses.

5.4 Global Health Questionnaires - Mental Health

A moderately high rate of MHD was found at baseline. As depicted in Table 5, 9/23 of
participants (39.1%) were above the OQ® 45.2 healthy cutoff at baseline, and 13/23 (56.5%)
were under the SF-36v2™ mental component 95% confidence interval for Canadians.226:237 This

is contrasted by the study not recording a high magnitude of MHD with the PHQ-9, although
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this measure is strictly a measure of depressive symptoms, whereas the other global health
measures consider a broader spectrum of MHD, such as interpersonal relations and social role
performance. It is important to note that Table 5 also depicts differences in mental health for the
favorable versus unfavorable groups. In the favorable group, the percentage of participants
below the 95% confidence interval2s7 on mental health for the SF-36™ pre-RtD was 9/17 (52.9%)
and in this group, 4/12 participants (33.3%) meaningfully improved. In the unfavorable group,
4/6 participants (66.7%) were below the mental component confidence interval pre-RtD, and in

this group none of the participants had a meaningful change.

Similar results were found in Table 5 for the OQ® 45.2. Pre-intervention, 6/17 of participants
(35.3%) in the favorable group were >64 pts. In this group after dropouts, 3 meaningfully
improved but 9 did not (Figure 9). From the unfavorable group, 3/7 (42.9%) participants were
above cut-off, and in this group 1 improved and 1 deteriorated. Despite not having the same
amount of participants pre and post-RtD for these measures, it could be suggested that the
majority of the participants in the favorable group started with low MHD, but improved during

the intervention, which could suggest improved MHD as a mediator of return to duty.

In this study, 2/3 participants with MHD as a primary diagnosis were in the unfavorable group.
Previous literature examining soldiers with MHD indicates a relatively poor prognosis for return
to duty. Neal and colleaguesse followed 309 British soldiers released from in-patient, psychiatric
military care who had been recommended as eligible for retention. Of those, 78 (25.2%) were
operationally fit in the 0-6 months period, 54 (17.5%) at the 6-12 months period, 45 (14.6%) at
the 12-18 months period and 67 (21.7%) at the 18-24 months period. The authors predicted the
retention of British soldiers 2 years after release from military psychiatric care as 22%. In the
current study, prediction of return to duty is impossible to infer, but the low return to duty rate
in the ones with MHD could be due to a high magnitude of MHD/lack of meaningful

improvement.

6.Exploratory Discussions

6.1 Model of Return to Duty

Despite many secondary measures receiving a notation “0”, 34.6% of the study sample returned
to duty, and a total of 74.1% were expecting a favorable outcome 6 months post-RtD, with 2
participants returning to duty during the intervention. The core concept of the MBD is

measuring the impact of the change during the evaluation to improve the outcome.’s? For this
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study, the inconsistencies in measures versus outcome raises the possibility that the CAF return
to duty model may be ecological. In the ecological model of return to work following MSD,
administrative decisions of outcomes are based on financial criteria, as opposed to meaningful
clinical changes in the work claimants.94:245 Since the process of returning to duty in the CAF is
based on principles of occupational medicine and administrative factors, this could explain
some inconsistencies between the lack of change in the secondary measures and the actual

return to duty decisions.

6.2 Ecological Interventions

The work environment can be an important factor of successful return to work in civilians.
Environmental factors such as workplace modification and consultation with return to work
stakeholders are important,?4 but were not primarily part of the RtD. Adapting environmental
factors results in an intervention that is ecological, which might be superior at returning people
to work since it takes into account the overall characteristics of the worker, the work
environment and the interactions between them.246 An ecological intervention including work
adaptation and modification of the environment is challenging in the CAF, since conformity of
the individual with the organization is critical for succeeding in missions. Another example of an
adaptation for successful initiative is graded return to work.3° In the CAF, graded doses of work
may be challenging to prescribe due to the tempo requirement at the units. RtD was a total of
2.5 hours per week for 10 weeks, plus approximately 2 hours of non-supervised physical
exercises, for a total of approximately 50 hours of rehabilitation. This is lower than the
recommended dose of 100 hours for rehabilitation of low back pain.?6:247 This is because the
need for rapid and effective reconditioning is important to optimize productivity in military

population. ;248

6.3 Strengths

Generalization refers to the ability to infer study results from a sample to a population. In
experimental designs, the MBD offers strong generalization when it is replicated with a
minimum of 3 or more participants performing a minimum of 3 baseline measures.*2° 137 145147,
153, 1557157, 162, 167,169, 228, 244, 249-252 [ this study, only 2 participants had less than 3 measures in the
baseline (due to their busy schedule), which is in favor of generalizability in the CAF.
Furthermore, this study used direct, inter-subject replication of an identical, documented
intervention across 23 participants over 2 different settings. Heterogeneity in diagnosis

comprised in the selection of research participants is a strength. Sachs and colleagues2s3
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compared functional restoration programs for spinal disorders and reported their program as
less expensive and less time-consuming than other programs that had a narrower participant
selection. Furthermore, experiential studies with the armed forces (such as the ones comprising
heterogeneity in diagnosis) lies in the “real world applicability”.se ®3402) With a heterogeneous
MHD group, Neal and colleaguess® suggest that a military rehabilitation group can assess risk
and reduce the imposition of unnecessary occupational restrictions in SM. The RtD was
designed as a group treatment, independent of individual diagnoses and function levels. In the

CAF, the SM also works in heterogeneous sections with varying levels of skill and duties.

Finally, considerable variation can be found in MID depending on the population studied, the
intervention tested, and its context.®*% 22% 25¢ However, using MID was a strength due to
relevancy (compared to statistical significance) given that heterogeneity was present, as it could

increase variability, which in turn may mask the effect of the intervention.

6.4 Controllable Limitations

The high return to duty rate could be partially explained by this study’s selection criteria, as the
participants were screened to have the potential to return to duty (not expected to be
imminently released), and were assumed to be compliant to medical appointments. The sample
of the current study contained SM from the Canadian Army and the Royal Canadian Air Force.
Further studies on CAF return to duty should examine a broader sample including the Royal
Canadian Navy. Finally, this study did not control for prior deployment, which can lead to MHD
which in turn, could negate return to duty.6°:227 Among 30,513 CAF service personnel returning
from Afghanistan, 1.2% were diagnosed with a service-related MHD not due to Afghanistan and

4.5% had a non-service related disorder.227

When a SM completes their rehabilitation, a period of stability is required as physiological and
functional gains can still be fragile, therefore MEL might not be immediately removed in the
CAF.*2¢ The study showed that 6 months for a follow up period was insufficient. The authors
recommend a minimum of 12 months, particularly given that 2 medical categories of 6 months
is often an administrative cut-off for chronicity in the CAF. Brown?? described the rehabilitation
in the CAF as long, frustrating, painful and filled with months/years of rehabilitation. Finally,
the health and work literacy component may not be suited for all SM, especially when
heterogeneity is large. As a civilian example, effectiveness of education for neck disorders

remains unclear.255
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As opposed to MID, target below a defined threshold could be another way to analyze all
mediator variables in future studies. Of note, we may not know the threshold required to meet
the occupational demands in the CAF for mediator variables. As a solution, studies could
monitor which participants from a sample would meet all thresholds. Furthermore, superior
techniques of methodology and analysis of SSD have been proposed such as procedural contrast,
percentage of overlap, median level and relative level change.’s® This study contained non-
identical continuous phases, resulting in difficulty applying those techniques. In addition,
seldom anomalies were also found in this study’s baseline, but Hayes argues that although a flat
baseline is preferred, it is not a rigid rule.>+4 Also, this MBD was non-response guided and
unfortunately, type I error rate can be high with these designs.®> For ethical purposes, a limit
duration for the baseline had to be assigned to avoid delaying treatment. Generalization could

be weakened by the fact that 2 participants had less than 3 data points measured at baseline.

The study used an arbitrary decision on the MID for the WAI which is simple, but can be
problematic.27 A different cut-off than 30% could have shown a different result in the favorable
group. For example, a sensitivity analysis with using a 50% cut-off would change all notations of
“+” to “0” in the results (excluding the ones that reached the maximal 20 pts). In other words, 8
participants (47.1%) in the favorable group improved with 30% MID on the WAI, but no
participants would with a 50% MID. Despite the preposition of a 30% change in work-related
function “as a general barometer of positive clinical change”5¢ ® 322), 257 future studies using
patient-reported metrics could use the rule of thumb of approximately 5-10% MID in quality of

life instruments.258

6.5 Uncontrollable Limitations

Despite increasing the level of confidence in the study, repeated measures could adversely
infiltrate testing effects leading to results solely attributable to learning effects.145 162 259 For
example, some participants could be improving on the 4SST simply by performing it twice a
week for 4 weeks. Should SM present with a high level of deconditioning, their function may
have increased in the multiple baseline simply by executing the repeated measures and
becoming more proficient. This is concerning as data points could be related and therefore,
autocorrelated. Bloom and colleagues*s defines autocorrelation as observation/measurements
being dependent on each other. The authors also suggest that 6 or fewer observations in the
baseline could hide autocorrelation and therefore be serial dependent. This is concerning since

serial dependency can result in an increase in type I and type II errors, respectively for positive
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and negative autocorrelation.’s? The authors suggest that since sometimes autocorrelation in
SSD cannot be visually detected, the suggested steps for when investigators suspect
autocorrelation are to: 1) refrain from using statistical significance tests at all; and 2) perform
cautious visual analysis. Hence, in this study, replacing statistical significance with rigorous
visual analysis was sound. Another way to deal with possible autocorrelation is to transform the
data to perform statistical significance. Wolery2¢° suggest that transforming the data could
reduce skewness and increase linearity/predictive validity in the data, the drawback being that
the true value of that datum is lost, making it difficult for a 24 rater to visually analyze the data
(and for the reader to have clinical appreciation). Furthermore, many transformation tests

requires approximately 15 data points before yielding confidence in the results.*45

6.6 Future Directions

Early identification of appropriate participants may be a key for success in the retention of SM.
In civilians with low back pain attempting return to work, a shorter time between injury and
admission to a rehabilitation program was shown to predict time-loss benefits (a surrogate of
return to work in this study).®7 Therefore a return to duty intervention should attempt to

identify those with potential to benefit from the intervention as early as possible.

Substandard communication across stakeholders may also be detrimental to successful return to
duty.ze Improved rehabilitation models have been suggested, such as the system-supported
practice by Stead.4® This model focuses on the system performance, a team of staff, a well-
defined process and tools for consistency. System-based practice produces simplification and
standardization. Program centralization may also be an effective component of a return to duty
model, since it positively provides to the SM’ cognitive enhancement and oversight/support.248
As a result of centralization, the staff can collect and disseminate best practice, develop funding
requests for expensive equipment and conduct assessment that will be consistent amongst
stakeholders.24® For RtD, this could mean that all best practices could be shared nationally to
improve the system, and to reduce the burden of staff making return to duty predictions based

on beliefs or rote memory.
Loisel and colleagues24¢ discussed the importance of social sciences in return to work and

disability studies. In order to understand the complexity of return to duty in the CAF, further

studies could use a clinical controlled trial using mixed method (with a minimum of 30
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participants).**9 Such a method should also bring greater involvement in the process from the

stakeholders.261

The limited amount of changes in the repeated measures may be an indicator of the need to find
different mediators for the CAF. The PHQ-2 is a convenient variant of the core PHQ measures.
This ultra-brief depression screen has 2 items scored 0-3 for a total score of 0-6. The
Generalized Health Questionnaire-12 is a robust metric of psychological distress that has been
used in military population®® an could be a more practical way of evaluating MHD. A more
feasable measure of adiposity may be considered: waist circumference alone may be better than
skinfolds to provide information on adiposity24> and the exact protocol for waist circumference
may not have substantial influence on the results.2¢2 Individual measures (like spine dysfunction
tests) may be suited for individual dysfunction; however, this is impractical in a heterogeneous

group setting.

7. Conclusion

To the author’s knowledge, this is the first published evidence on a return to duty intervention in
the CAF. The study found a confirmed rate of return to duty of 39.1% and an expected rate of
return to duty of 73.9%. Some meaningful changes were recorded such as global physical
function and recovery expectation in the group that returned to duty. Amongst those changes,
mental health may be a mediator of return to duty in the CAF. Participant selection and
minimizing resource allocation to maximize effectiveness of a return to duty intervention are
important factors to consider for policy makers. These positive findings may be useful for the
Canadian Armed Forces in reducing the burden of morbidity and facilitating the return to duty

process.
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17. STUDY VALIDITY
The validity of a study is a trade off between internal and external validity (generalizability).
This study addressed internal validity by reducing potential instrumentation threat.
Instrumentation threat has been presented as a potential concern for systematic error in SSD,4:
153,155157:184 primarily due to the repeated measures. Table 7 presents the strategies used in this

study to increase accuracy in measurements (decreasing instrumentation threat).

Table 7: Strategies to reduce instrumentation threat (adapted from Hulley)

Instrumentation

accuracy How strategies relates to current study

Standardizing the

i An operation manual was introduced to the staff prior to commencing, staff were given a minimum of 4 weeks for review
measurement methods in

. and practice. Participants were tested always on the same day, time, location and resting conditions.
an operation manual

Training and certifying Staff received approximately 5 hours of training (theoretical and practical) endorsed by Canadian Society for Exercise

the tester Physiology prior to commencing.

Refining the instrument Instruments were the highest quality available on the market; including digital display.

Automating the . . .
. Instruments had microprocessor built-in for automated caleulation.
instruments
Calibrating the .
. Instruments were factory calibrated, brand new and only used for the study.
instrument
Blinding Testing staff was blind to the meaning of the values (clinical meaningfulness). Participants were tested in isolated,

individual settings.

This study also addressed external validity in an attempt to increase generalization. In SSD,
strategies to increase the SSD external validity (generalizability) are performed with direct,
clinical, and systematic replication.™s 153: 156 In direct replication, the intervention is iterated
with different participants but under identical conditions, creating a reliable treatment
procedure. This study directly replicated the data collection at 3 different time points for 23
participants. Clinical replication follows direct replication or is simultaneous to systematic
replication, as an advanced procedure in which related treatments procedures are applied to
cohorts. In this study, the clinical application of 2 intervention components (physical training
with health and work literacy) was conducted as a work-rehabilitation treatment. Systematic
replication is performed in different settings and therapists (either singly or in combination) to
evaluate if the intervention is effective. This study systematically replicated in 2 different

settings (Canadian Army and Royal Canadian Air Force) with multiple staff. In this multisite
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approach, all staff were trained identically and provided an identical intervention. Therefore,

this study was able to reduce the potential threat in validity commonly seen in SSD.

18. STUDY SIGNIFICANCE
In order to analyze a SSD, Bloom and colleaguess suggests 3 types of significance: practical,
theoretical, and statistical. Practical significance refers to a clinical comparison of functioning
against a standard most commonly used. Although Rossi suggested that there is no all-purpose
best way to appraise practical significance*?? ®319) this study related to a practical significance by
having participants perform the FORCE evaluation.:33 The FORCE evaluation makes it a
practical determinant of function in SM that are in the CAF, increasing the significance of the
intervention and study. Theoretical significance is how to relate expected outcome with change
in behavior and improvement in participants. This study used MID limits with the mediator
variables=>? and since those were not based on actual meaningful changes in function, MID
represent a high degree of interpretability in research participants, clinicians and policy
makers.27 The theoretical significance of this study is present due to the choice of MID limits
that claim meaningful improvement or deterioration. Statistical significance is challenging,
since the debate over SSD data meeting assumptions of parametric statistics is ongoing.:84
Satake and colleagues?s° suggested that proceeding with parametric method in SSD analysis is
feasible despite violating some assumption. Bloom and colleagues4s suggested that many
statistical assumptions are difficult to test for SSD, and that violating them to a certain extent
may not be seriously problematic. Nevertheless, since this study presented with a high level of
heterogeneity in the presentation of participants, statistical significance testing was not

performed.

19. STUDY RIGOR
Extraneous variables in experimental research (specifically in SSD) cannot be entirely
eliminated from studies, at best it is feasible to minimize this influence.®4s Methodological
qualities scales to evaluate rigor in SSD have been published. The Single Case Experimental
Design was developed by Tate and colleagues,4? the scale contains 11 items (only 10 items can be
scored) with dichotomous responses (0 point=absent, 1 point=present). The authors published
excellent reliability and sensitivity, with good level of inter-rater reliability for total score SSD
studies pertaining to acquired brain impairment. Intra-class correlation was 0.83 for individual
raters and 0.88 between pair of raters using consensus rating and novice rater following

training. This study obtained a total score of 8/10 on self-appraisal (Table 8). Guidelines
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published by Romeiser Logan and colleagues263 contain 5 levels of evidence (I-V), depending on
elaborate criteria (I being the highest level of evidence). In addition, 14 questions based on
quality of group design create a cut-off of strong, moderate or weak SSD. The answers are
dichotomous and a “yes” indicates 1 point (except questions 5 and 8 are in two parts therefore
0.5 point to each part), the authors published an inter-rater agreement at 75%. This study
obtained a total score of 9/14 on self-appraisal, and a level III evidence (Table 8). In addition,
Horner*#7 published quality indicators for SSD, but this list is not a numerical system. Of note,
Kratochwill*s4 argue that there an be exception to those standards (including having 2 raters)
and that this decision if left to the investigator knowledge and the outcome variable as long as a

reason is specified. The self-appraisal of rigor can found in Table 8.

Table 8: Self-apprais al of I'igOI‘ (adapted from Tate, Romeiser Logan and Horner)

Single-Case
Current Current Level of Quality
Experimental Romeiser Logan scale Current study
study study evidence indicators
Design scale
Scores the
Scores the gquality of
Scores the quality of reporting quality of Scores the gquality of reporting
methodology
methodology
1. Clinical ..
i o . Participants L.
history (does Present 1. Description of participants and Yes ) . Description make
. . . described with o .
not contribute settings? 1 point . replication possible
enough detail?
to score)
. Selection process Enough
2. Target Present 2. Independent variables Yes . . L
j . . . precisely information is
behavior 1 point operationally defined? 1 point . .
replicable? provided
Desi Present 3. Intervention conditions Yes Non- Physical setting Enough for
. Desi, .
3 & 1 point operationally defined? 1 point randomized, description? replication
non- Dependent Operationall
. Present 4. Dependent variables Yes P . P . Y
4. Baselina i . . concurrent, variable described for
1 point operationally defined? 1 point . o
controlled described? replication
5. Sampling . Yes for MBD, Dependent
. ] Present 5. Interrater or intrarater assessed . 1 . .
behavior during . . intrarater clear-cut variable Quantifiable
1 point before and during each phases i ul
treatment 0.5 point results, measurable?
generalizable
6. Raw data Present 6. Outcome assessor unaware of No and limited Dependent With specific index
record 1 point the phase of the study? causal variable valid? to replicate
o point inferences.
. Interrobserver
7. Inter-rater Absent 7. Stability of data demonstrated Yes
o . . . . agreement on Absent
reliability o point in baseline? 1 point
measures
Independent
8. Independence Present Yes . Enough for
. 8. Type of S5D clearly stated? i variable o
of assessors 1 point 0.5 point . replication
described?
L. Independent
9. Statistical Absent . L No . .
. . 9. Five data point in each phase? . variable Static
analysis o0 point o points )
systematically
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manipulated and

controlled?
. . Fidelity of
10. Effect of intervention . .
L. Present . Yes implementation
10. Replication . replicated across 3 or more . . Overt
1 point . 1 point for independent
participants? .
variable?
11. Present 11. Conducted and reported Yes .
L i . i i . Baseline present? Yes
Generalization 1 point appropriate visual analysis? 1 point
12. Graph for visual analysis Yes Baseline ¥
es
followed standard conventions? 1 point replicable?
3 data points
No effect at
13. Statistical analysis performed? 3 Only for 14
separate ..
. participants
o point measures?
Instrumentation,
L L Controls for i i
14. All eriteria met for statistical No co-intervention
. . threats for
analysis? o points . . (treatments,
internal validity? i .
physical activity)
Total score for current study = . Level ITT Experimental Across settings and
. Total score for current study = 9/14 points . . .
8/10 points evidence effects replicated? participants
Dependent Important to

variable socially

remain employed

important? in armed forces
Magnitude of
i Factors relates to
change in
threshold of
dependent . .
) . retention at a given
variable socially .
) occupation
important?
Independent Intervention did
variable not requires
implementable? supplementary
costs
. . Intervention has
Social validity in .
. implication in
independent . .
. policy making and
variable? .
productivity
Pattern
demonstrating
. Present
experimental
control?

20. SUMMARY

It is known that life in the armed forces is rigorous, and that it can lead to mental and physical

disorders. As a result, there is a large amount of SM that are medically released from the armed

forces annually. This brings a huge financial cost and a burden for retraining SM, leading to

reduced productivity in the armed forces. In the CAF, this study found a confirmed return to

duty rate of 39.1% and a prospective favorable rate of 73.9% (n=23) with the RtD intervention.

Due to many contextual differences, the return to duty rate found cannot be compared to the
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actual rate nationally for the CAF (anecdotal/unpublished). Despite this, this study is a first step
towards larger studies that could investigate treatment models for return to duty in the CAF. A
large amount of work needs to be initiated to understand if the return to duty rate in the CAF
can be increased when treatment is provided on a homogeneous versus heterogeneous group,
and to find out which mediators can predict retention. It is possible that if SM attempting return
to duty (and being enrolled in an intervention) meet all predetermined mediator thresholds,
predictors will be found. The overall implications of increasing the return to duty rate is
beneficial for the policy makers and clinicians however, retention may be even more meaningful

for the proud members of the CAF.
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Appendix 1: Need analysis of the Fitness for Operational Readiness of the CAF
Employment

20 Meters Rushes
« 8 hand release push-up

gh up (or burpees depending on
nique preferred
+ 8 ten meters sprmts

Sandbag Drag

» 1 squat movement

«+ 1 pick up of 20 kilograms sandbag
« 1 twenty meters backward drag

Sandbag Lifts

* 30 squat movements

« 15 side steps to the right

« 15 side steps to the left

» 30 pick up of 20 kilograms
sandbags

+ 30 sandbags touch on the wall

« 30 sandbags drop

Intermittent Loaded Shuttles

« 5 lunge or squat movements

« 5 pick up

« 5 two sets of twenty meters brisk
walk

« 5 drops
« 5 two sets of 20 meters walk or run
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the CAF Employment
~
1. Squat (found in sandbag lift and drag)
A
~
2, Side step (found in sandbag lift)
A
~
3. Lunge (found in intermittent loaded shuttles)
A
~
4. Walk-run (found in intermittent loaded shuttles)
A
~
5. Sprints (found in 20 meters rushes)
A
~
6. Backwards drag (found in sandbag drag)
A
~
7. Get up (found in 20 meters rushes)
A
~
8. Drop/slam (found in sandbag lift, intermittent loaded shuttles and sandbag drag)
A
~
g. Upper extremity push or press (found in backward drag and 20 meters rushes)
A
~
10. Isometric hold (found in backward drag)
A

Appendix 2 Primary movements found in the Fitness for Operational Readiness of
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Appendix 3: Return to Duty intervention’ activation

Return to Duty Exercise Program - Activation

2 X Arm swings while 2 X"Adrllis” 20m
walking 20m (dynamic hip and knee flexion)

2X"Cdrills”20m

2 X B drills” 20m (dynamic hip extenslion)

(dynamic kick forward)

1/2
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Return to Duty Exercise Program - Activation (cont.)

B

\_1 .
8 X McGIll alrplane, switch side
2 X“D drllls" 20m Y
(dynamic kick back) after 4 (single leg deadlift)

B X Lunge to reverse lunge, switch side after 4
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Appendix 4: Return to Duty intervention’ physical training

Return to Duty Exercise Program 1

30 X Body weight deep
squats, fingers pointing
down and touching the
ground

30 X Side steps to the right with minl squat, 30 X Dynamic wall push ups,
side steps to the left with minl squat wide stance heels on ground

10 X Forward lunge, swith side after 5

30 X 5kg Standing crunch medball slam
(rebound, no pick up)

After exercise #14, take 2-3 minutes rest

1/2
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Return to Duty Exercise Program 1

O %

10 X 5kg Medball wall throw, facing forward
In a split stance, switch leg after 5 reps

5 X Walk-slow Jog:
2 X 20m walk back and forth,
2 X 20m slow Jog back and forth

After exerclse #17, take 2-3 minutes rest

8 X 10m Slow Jog small steps on mid 1 X Backward sandbag drag
foot, stop every 10m and start again 20kg over 20m
(holding a 20kg sandbag)

After exerclse #19, take 2-3 minutes rest
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Return to Duty Exercise Program 2

30 X Cook band deep
squat, hammer
curl hand position

15 X Cook band slde steps to the right with minl squat,
15 X Cook bands side steps to the left with minl squat

(24 ===
30 X Cook band bllateral chest press, wide 30 X Cook band high pull down, wide
stance, open hands stance, open hands

After exerclse #24, take 2-3 minutes rest

10 X Cook band reverse lunges,
closed fists on handles,
switch side after 5

1/2
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Return to Duty Exercise Program 2

Ay

3 X 30s Cook band Isometric hold, low row
wide stance, hammer curl hand poslition

5 X Walk-jog:
2 X 20m walk back and forth,
2 X 20m Jog back and forth

After exerclse #27, take 2-3 minutes rest

8 X 10m Jog small steps on mid foot,

stop every 10m and start again 1 X Backward sandbag drag 40kg over

20m (holding a 20kg sandbag)
After exercise £29, take 2-3 minutes rest
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Return to Duty Exercise Program 3

15 X Side steps to the right with
by Skg slam ball throw,
30 X Cable squat on a step, 20kg hammer curl 15 X slde steps to the left with with
Isometric hold (rope attachment) Skg slam ball throw

30 X Cable bllateral chest press, wide stance 30 X Cable pull through, wide stance
10kg each side (foam handle attachment) 20kg (rope attachment)

After exercise #34, take 2-3 minutes rest

10 X Cable reverse lunges each side
20kg, switch side after 5 (rope attachment)

1/2
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Return to Duty Exercise Program 3

@ £l 8 X Hand release full
' g push up, starting In a
-% push-up posltion

5 X Walk-run:
2 X 20m walk back and forth,
2 X 20m run back and forth

After exerclse #37, take 2-3 minutes rest

8 X Hand release get
up (option A burpee
or option B sprinter
start, choose preferred
technique)

1 8 X 10m Run small steps

on mid foot, stop every
10m and start again
1 X Sandbag drag 60kg over 20m
After exerclse #39, take 2-3 minutes rest (holding a 20kg sandbag)

22
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Return to Duty Exercise Program 4

30 X Deep squat, with 20kg triceps bar 15 X Slde steps to the right with minl
squat, carying a 20kg triceps bar
15 X Side steps to the left with minl squat,
carying a 20kg triceps bar

4
&
:

30 X Biceps curls, 3 X 30s 20kg Triceps bar Isometric hold,
wide stance 20kg each side low row, off-set stance with forward trunk

After exerclse #44, take 2-3 minutes rest

- 8 X Hand release
§4 push up starting In
a prone position

10 X Reverse lunge,
carrylng 20kg triceps bar, both sides

1/2
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Return to Duty Exercise Program 4

5 X Walk-sprint:
2 X 20m walk back and forth,
2 X 20m sprint back and forth

8 X Hand release get
up with Jump (option
A burpee or option B
sprinter start, choose
preferred technique)

| 8 X 10m Sprint, small
steps on mid foot, stop
every 10m and start again

1 X Sandbag drag 80kg over 20m
(holding a 20kg sandbag)

After exerclse #49, take 2-3 minutes rest

212
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Appendix 5: Confirmation Letter

Primary Care Nurse
Care Delivery Unit

RANK AND NAME OF THE PARTICIPANT
SERVICE NUMBER

RANEK AND NAME has been selected for the Return to Duty program.
Return to Duty is a 10-weeks group intervention delivered by the physical rehabilitation clinic, Personnel Support Program and Health Promotion. The
goal is to assist the member to return to work in a Canadian Armed Forces unit. Return To Duty encompasses supervised physical exercise, cognition,

health education and the FORCE attempt.

The full program (including testing) runs from [date], and the projected FORCE attempt is [date]. As a follow up, an entry into CFHIS as CF2016
(Progress Notes) will be completed after [date].

We look forward in providing final results and recommendations,

The return to Duty team
(Point of contact: primary investigator)
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Appendix 6: Standardized progress note

PROTECTED B

Patient:
Return to Duty Intervention (Physio, OT, PSP, Health Promotion) Document Date

In case of completion:

[Fill participant’ name] has been participating in the Return to Duty program sinee [fill date].

Return to Duty is a 10-week group intervention delivered by physical rehabilitation, Personnel Support Program and health promotion that assist the
member to return to work in a Canadian Armed Force unit. Return to Duty encompasses supervised physical exercises, cognition, health education and

the completion of the FORCE.

The Return to Duty team agreed that all tools were provided for [fill participant’ name] to return to full fit duties. [Participant’ name] has successful
completed the program. [Fill participant’ name] should be reassessed by Medical Doctor to determine if current medical category & Medical
Employment Limitations need to be reviewed.

In case of dropout:

[Fill participant’ name] has been participating in the Return to Duty program since [fill date].

Return to Duty is a 10-week group intervention delivered by physical rehabilitation, Personnel Support Program and health promotion that assist the
member to return to work in a Canadian Armed Force unit. Return To Duty encompasses supervised physical exercises, cognition, health education and
the completion of the FORCE.

The Return to Duty team agreed that all tools were provided for [Participant’ name] to return to full fit duties. [Participant’ name] has chosen not to

complete the course. Further follow up may be advisable.

Signed by: ORIGINATOR, date
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Appendix 7: Informed consent

VERSITY OF

& ATBERT

Informed Consent

Title of project
Return To Duty: Exploring fhe physical fanction, health status and refurn to work of casnalfies in the Canadian Armed
Forces using 2 mulfiple baseline design
Principal imvestigator: Dr Jacqueline Hebert, MD. FRCPC Phome number: 780- 735-8218
Co-imvestigator: Sebastien Perigny-Lajoie, M Sc RS (candidate) Phome number: T80-218-1948
To be completed by the research subject:

Yes No
Do you understand that you have been asked to be in a research study? La] L]
Have you received and read the Information Sheet? La] L]
Do you understand the benefits and risks mvolved in taking part in this research stady? o o
Have you had an opportunity to ask questions and discuss this stady? La] o
Do you understand that you are free to withdraw from the stady at any time without having
to provide a reason and without affecting your status in the military? La] o
Has the topic of confidentiality been explamed m you? o ]
Do you understand who will have access to your research results? o o
Who explained this stody to
you?
I agree to take part in this study (please circle): YES NO
Printed name of research subject:
Sipnature of research subject:
Date:
I believe that the person sigming this form understands what is imvolved in the study and voluntary agrees to participate.
Signamre of co-investizator: Deate:
THE INFORMATION SHEET MUST BE ATTACHED TO THIS CONSENT FORM AN A COFY GIVEN TO THE
RESEARCH SUBJECT

Verzion 2, page L/1

The information sheet must be attached to this consent form and a copy given fo the research participant.
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Appendix 8: Information letter

Information Letter

Study: Return To Duty: Exploring the physical funetion, health status and return to work of casualties in the Canadian Armed

Forces using a multiple baseline design

Principal investigator
Dr. Jacqueline Hebert, FRCPC Faculty of Rehabilitation Medicine, U of A

Co-investigator
Sebastien Perigny-Lajoie, M.Sc.RS (candidate), Faculty of Rehabilitation Medicine, U of A

Contact Information
Sebastien Perigny-Lajoie at perignyl@ualberta.ca or 780-218-1948. Alternatively, Dr. Jacqueline Hebert at: 780-735-8218.

Bac und

You are being asked to be in this study because you have an injury/illness that could interfere with your work and you are considering returning “full-
fit” to a unit. You have been identified and cleared by the CoC and Health Services for this 10-week program. As of right now, there is no organized
Return To Work program for the Canadian Armed Forces (CAF) that includes exercise and group education. Before you make a decision, the study
coordinator will go over this form with you. You are encouraged to ask questions if you feel anything needs to be made clearer. You will be given a copy
of this form. Many specialists, including PSP were assembled to design and deliver this program under the name Return to Duty (RTD).

Purpose
You are being asked to participate in this study, which measures the physical function and health outcomes of the program that potentially lead to a

successful Return To Work in a CAF unit. The goal of RTD is to assist the casualties with their return to duty in the CAF. This 10-week intervention

includes group exercise and education, as well as 2 individual exercise sessions per week.

If you agree to enter the study, you will be asked to sign this consent form, and agree to the following:

a) You will be given a study number, to keep the information confidential

Version 3, page 1/3

80



UNIVERSITY OF

ALBERTA

b) You will undergo repeated testing (simple physical tests and short forms). Tests are most likely every Tuesdays and Thursdays in the
morning at the PSP gym, the full measures take approximately 20 min. An exact schedule will be provided to you once we have exact numbers. You will
receive a minimum of g to a maximum of 14 testing appointments. Tests used are: = leg tests, 1 handgrip test and = body fat (waist circumference and
skinfolds), 1 short form about Return To Work, 1 short form about personal barriers, and 1 short form about mental health. Also, 2 forms will need to be
filled out only twice: 1 form containing 36 questions about general health and 1 form about mental health (45 questions),

c) You will need to attend the program, most likely every Thursday at og:00 for exercise and 10:30 for the group classes, which will be done at
11:30. An exact schedule will be provided to you once we have exact numbers. The expectation is that you repeat the workouts twice per week at the PSP
gym Field House.

d) During the intervention, you will need to have repeated testing on Tuesday mornings at the PSP gym on week 3, 6 and g. At those times,
your exercises will change as well. Every Thursday, you will have a PSP trainer direct you with the exarcises.

a) After the 10th week of the program you will challenge the FORCE test and be retested on the repeated measures 3 times over 2 weeks
(Tuesdays-Thursdays-Tuesdays morning).

f) You will be required to log ALL physical activity in the logbook that is provided to you. The loghbook remains the property of the PSP trainer.
Right after every workout, you will log all your exercises in your logbook. This should take 5 minutes each time. The PSP trainer will review the logbook

with you once a week.
) At the end of the program after 10 weeks, a note will be sent to your clinician to report on your completion of the program.

If you choose not to do the study, we will provide you with the exercise program and the group education material. You can choose to do the same thing
on your own and PSP will be available by 1:1 appointments if you need help.

Benefits /Risks (or discomfort)

Physical activity always carries a risk of injuries to the soft tissues of the body (muscles, ligaments, tendons) however; none of the participants from the
2 previous groups sustained an injury during this program. You will have access to a physiotherapist or doctor if required. It is not possible to know all
of the risks that may happen in a study, but the researchers have taken all reasonable safegnards to minimize any known risks to a study participant.
The potential benefit of this study is improving your health and physical function to allow you to return to work in a CAF unit, meaning career
retention. It is also possible that this research will not change anything for you. This study may help other ill and injured military personnel in the
future.

Version 3, page 2/3
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Voluntary Participation

Your participation is completely voluntary. If at any time you decide to withdraw you are free to do so. There will be no consequences with your Chain
of Command or with the medical system. If you decide to withdraw, we will not collect any further information, but will use the information that we
already have (up to the withdrawal). If you withdraw we will ask you for your logbook. On the questionnaires you do not have to answer any questions
that you are not comfortable with.

Confidentiality

During the study we will be collecting data about you. We will do everything we can to make sure that this data is kept private. No data relating to this
study that includes your name will be released outside of the co-investigator’s office or published by the investigators. However, we will make every
legal effort to make sure that your information is kept private. All documentation gathered will be handled only with study numbers (no names) and all
paperwork will be kept in an individual opaque folder in the investigator’ locked file cabinet. Your name will not be disclosed outside the research elinic
except where a code of ethics or the law requires. Any reports published as results of this study will not identify you by name. The data will be secured
and locked for 5 years. The data gathered for this study may be looked at again. In the future to help us answer other study questions. If so, an ethics
board will first review the study to ensure that the data are used ethically.

In Case of Injury
After the group classes you will have access to a physiotherapist or a doctor. As usual, just check in at sick parade is needed.

In Case of Emotional Distress

If you feel emotionally stressed about anything related to the study, please contact the co-investigator right away. If you feel it is an issue that you do
not want to speak to the co-investigator about, please contact a doctor from any base/wing phone by dialing the operator at o. If the issue deals with
anything other than the research process, please contact the peer support group coordinator or the duty padre at again by dialing o from any base/wing
phone.

In Case of Research Participant’s Right
For questions related to one’s right as a research participant, please contact the U of A Health Ethics Board at 780-492-0302.

Version 3, page 3/3
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Appendix 9: Physical Activity Readiness Questionnaire+

CSEP approved Sept 12 2011 version

PAR-Q+

The Physical Activity Readiness Questionnaire for Everyone

Regular physical activity is fun and healthy, 2nd more people should become more physically active every day of the week.
Being more physically active is very safe for MOST people. This questionnaire will tell you whether it is necessary for you to
seek further advice from your doctor OR a qualified exercise professional before becoming more physically active.

SECTION 1 - GENERAL HEALTH

Please read the 7 questions below carefully and answer each one honestly: check YES or NO.

1. | Has your doctor ever said that you have a heart condition OR high blood pressure?

Do you feel pain in your chest at rest, during your daily activities of living, OR when you do physical
activity?

Do you lose balance because of dizziness OR have you lost consciousness in the last 12 months? Please
answer NO if your dizziness was associated with over-breathing (including during vigorous exercise).

]

Have you ever been diagnosed with another chronic medical condition
(other than heart disease or high blood pressure)?

5. | Are you currently taking prescribed medications for a chronic medical condition?

Do you have a bone or joint problem that could be made worse by becoming more physically active?
&. | Please answer NO if you had a joint problem in the past, but it does not limit your current ability to be
physically active. For example, knee, ankle, shoulder or other.

7. | Has your doctor ever said that you should only do medically supervised physical activity?

O O |0 OO 0o

If you answered NO to 3ll of the questions above, you are cleared for physical activity.

%

%
@

Go to Section 3 to sign the form. You do not need to complete Section 2.

Start becoming much more physically active — start slowly and build up gradually.

Follow the Canadian Physical Activity Guidelines for your age (www.csep.ca/guidelines).

You may take part in a health and fitness appraisal.

If you have any further questions, contact a qualified exercise professional such as a

CSEP Certified Exercise Physiologist® (CSEP-CEP) or CSEP Certified Personal Trainer®
(CSEP-CPT).

» If you are over the age of 45 yrs. and NOT accustomed to regular vigorous physical activity,
please consult a qualified exercise professional (CSEP-CEP) before engaging in maximal effort
exercise.

- W oW

If you answered YES to one or more of the questions above, please GO TO SECTION 2.

Delay becoming more active if:

» You are not feeling well because of a temporary illness such as a cold or fever — wait until you
feel better

» You are pregnant — talk to your health care practitioner, your physician, a qualified exercise

professional, and/or complete the PARmed-X for Pregnancy before becoming more physically

active OR

Your health changes — please answer the questions on Section 2 of this document and/or talk to

your doctor or qualified exercise professional (CSEP-CEP or CSEP-CPT) before continuing with

any physical activity programme.

-

% s F | scp COPYRIGHT © 2012
W s=irennss
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SECTION 2 - CHRONIC MEDICAL CONDITIONS

Please read the questions below carefully and answer each one honestly: check YES or NO.

YES

NO

1. | Do you have Arthritis, Osteoporosis, or Back Problems?

Ifyes.?nmr
questions
1a-1c

f no, go to
question 2

1a.

Do you have difficulty controlling your condition with medications or other
physidan-prescribed therapies? (Answer NO if you are not currently taking
medications or other treatmenits)

1b.

Do you have joint problems causing pain, a recent fracture or fracture caused
by osteoporosis or cancer, displaced vertebra (e.g., spondylolisthesis), and/
or lspondylolysis)‘pars defect (a crack in the bony ring on the back of the spinal
column)?

Have you had steroid injections or taken steroid tablets regularly for more than 3
months?

L]

]

2. | Do you have Cancer of any kind?

If yes, answer
questions
2a-7b

If na‘,—go to
question 3

2a

Does your cancer diagnosis include any of the following types: lung/bronchogenic,
multiple myeloma (cancer of plasma cells), head, and neck?

2b.

Are you currently receiving cancer therapy (such as chemotherapy or radiotherapy)?

Do you have Heart Disease or Cardiovascular Disease?
3. | This includes Coronary Artery Disease, High Blood Pressure, Heart Failure, Diagnosed
Abnormality of Heart Rhythm

LIy L

Ifyes. answer
questions
Jz-3e

D]

If no, go to
question 4

3a.

Do you have difficulty controlling your condition with medications or other
physician-prescribed therapies?
(Answer NO if you are not currently taking medications or other treatments)

L]

]

Do you have an irregular heart beat that requires medical management?
{e.g. atrial brillation, premature ventricular contraction)

Do you have chronic heart failure?

Do you have a resting blood pressure equal to or greater than 160/920 mmHg with or
without medication? (Answer YES if you do not know your resting blood pressure)

L]

100

A

Do you have diagnosed coronary artery (cardiovascular) disease and have not
participated in regular physical activity in the last 2 months?

L]

]

4. | Do you have any Metabolic Conditions?
This includes Type 1 Diabetes, Type 2 Diabetes, Pre-Diabetes

Ifyes. answer

i no, go to
question 5

4a.

Is your blood sugar often above 13.0 mmol/L? (Answer YES if you are not sure)

]

4b.

Do you have any signs or symptoms of diabetes complications such as heart
or vascular disease and/or complications affecting your eyes, kidneys, and the
sensation in your toes and feet?

]

4c.

Do you have other metabolic conditions (such as thyroid disorders, pregnancy-
related diabetes, chronic kidney disease, liver problems)?

Do you have any Mental Health Problems or Learning Difficulties?
5. | This includes Alzheimer’s, Dementia, Depression, Anxiety Disorder, Eating Disorder,
Psychotic Disorder, Intellectual Disability, Down Syndrome)

If no, go to
question &

5a.

Do you have difficulty controlling your condition with medications or other
physician-prescribed therapies? (Answer NO if you are not currently taking
medications or other treatments)

|

sb.

Do you also have back problems affecting nerves or muscles?

-+i T soL> mnml-l

COPYRIGHT© 2012 2/4
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Plazza read

tha questions below carafully and answer sach one honestly: dhadk YES or NO.

Do you have a Respiratory Discasa?
&. | This indudies Cheonic Obstructive Pulmonary Disaasa, Asthma, Pulmonary High Blood
Pressure

1f yes, answer

ifmo, goto
question 7

fa

Do you have difficulty controlling your condition with medictions. or ather
rescibed therapias?
if you ara not curantly tsking medications or other treatmants)

mﬂtdﬂcﬂmnﬂ your blocd axygen lavel i kow at rest or during exercise:
that you requim supplemantal crygen thampy?

H asthmatic, do you cumently have symptoms of chast tightness, whearing, Eboured

h'nnﬂ'tlg,mnndnntm@l[nmﬂunZd:;ﬂIuﬁuh:w wsad resoua
madication more than twice In the last week = =

tb.
&C
&d

Haygq.rdncumndpumhyiﬂnodpmnhh&uodwsdsdm

7. | Do you have a Spinal Cord Injury? This Indudas Tetraplegia and Paraplkegis

1f yes, arswer
7a-Tc

ifmo, goto
quastion B

Ta

anuhanm ?gprmuﬁnudmm“aﬂwr
WWHDI’yuun Mmmﬂrhhgmmuu&nmlﬁ

Tb.

Do you commenly exhibit low resting blood pressure significnt encugh 1o cuse
dizziness, bght-headadness, andlor fanting?

?l__l-lz

your physician Indicsted that you exhibit suddan bouts of high blood presaura
Uﬂ'm::hjh:mﬂ:Dﬂuhﬁ!r‘

B. | Have you had a Stroke?
This indudes Transiant ischamic Attack (TIA) or Cerebrovascular Event

1f yas, answer

Bac

timo, goto
quastion §

Ba

Dupuhanlw ?prmmﬂﬁnudﬂlurEwuﬂw
m%lmﬂ not curantly taking medications or other treatmants)

Bb.

Do you hawa ary Impaiment in walking or mobilty?

Bc

Haw you experienced 2 sroka or iImpsimant in nanes or mescles in the past &
monte?

9. | Do you have any other medicl condition not ksted abowa or do you ve with two chronic
conditors?

1f yas, answer

1f na, necad
tha acvice

copaga 4

Fa.| |

Hava you experienced 2 biadkout, Ginted, or lost consdousness 25 a result of 2 head

within the last 12 months OR hava had a dagnosed concussion within the
kast 12 months? =

b

Do you have 2 medicl condition that ks nat listad
hﬂlxwlhpﬂ&ml‘ﬂ:?ﬂlmm. iidney prablems)?

fc

Do you currantly ve with two dronic conditions ™

Plaase proceed to Page 4 for recommendations for your cerment medical condition and sign this docurmant.

&5 CSEP|SCPE

HESTY S0 TR, TR

COFYRGHT G 2012 3/4

CIEF spprowed Sept 12 2011 wersion
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PAR-Q+

If you answarad NO to all of the follow-up quastions about your medicl condition, you ara ready to
o become more physically active:
» It Is advizad that you consult 3 qualified axercisa professional (e.g., 3 CSEP-CEP or CEEP-CPT) 1o help
you davalop a safe and efiective physical activity plan to meat your haalth needs.
+ You are encowraged o start slowly and bulld up gradually - 20.40 min. of low- to modarate-intensty
anarcisa, -5 days par weck Including aescbic and musde strengthaning axarcises.
+ As you progress, you should aim to accumedata 150 minutas or mana of moderate-iIntansity physical
acthvity par wack.
» Hyou are ovar tha age of 45 yrs. and NOT acoustomed 1o regular vigorous physical actiity, plaase
consult 3 qualfied exceoisa peofessional [CSEP-CEP) bafora engaging in maxmal affort axarcise.

If you answared YES to one or more of the follow-up questions abowt your madical condition:
+ You should sack further Informaticn from 3 licensed health care professional bafors becoming mana

physically actree or engaging In a fitness appratsal andf/or visit 3 or qualiied caceoisa peodessional
WCSEP-CEF) for furthes information.

Delay becoming more activa iff:
+ You are not fealing wall becausa of a temporary liness such 2= a cold or faver — wait untll you fedd bettar
+ You ara pragnant - talk to your haslth care practiionar, your physician, a qualfied axcecisa profesional,
and/ar complata tha PARmad-X for Pragnancy before bacoming moee physically active OR
+ Your health changas - pleasa talk to your docior or qualified exarciss professional (CSEP-CEF) befora
contnuing with any physical actvity programma.
SECTION 3 - DECLARATION

» You are ancouraged to phatocopy the PAR-C1+. You must use the entie questionnale and NO changes am permittad.
+ Thie Canadian Soclaty far Exercsa Physiology, the PAR-C1+ Callaboration, and thair agants assuma ne lisbility for parsons
wio undartzke physicl activity. I In doubt afier complating the questionnaine, consult your doctor priar to physical actwity.
» 1 you am less than tha legal age requined for consent or requing the =sant of 2 e providar, your parent, guardian or ce
provider must also sign this form.
+ Plaase mad and sign the dedaration below:
I the undarsigned, have mad undarsiood to my full Sisfacion and completed this questomaire. | admondad ge thar
ths physiclacMly demno & vald for 3 macmum of 12 months from the date it is comploted and becomas malid
If my conditon changes | dso ainowibdge that 2 isfae such a5 my amployar, communitpfiness cantre, haakh
e provda, wuﬁlﬂglgﬁd may retn 2 copy of thisfom for thar ek Inthee inganoes, the Tusios il ba
naonal and niermmbond

ragurd o adham Io guidkinesragadng the storage of parsonal haakth informabon
ansuring that thay mantain the phacy of the nformeton and do nof misuse or weongfully dsdosa such informabon

NAME DATE

SIGMATURE WITHESS

SIGMATURE OF PARENT/GUARDHAN/CARE PROVIDER

For more information, pleass contact: The PAR-O+ wee d udng the swick
bamad AGREE 1] the FAR-
Cargdizn Sodety for Exardse Physiclogy O+ Coliabormton  chaimd by 3 Croe E.
wew.cep.a P Wasturion with Dr. Norman Gledhill, D
MY RER RN S Vercnics Jamwik, snd O Doneld & Mdfenss
an_mmm;_mmsﬂnuh4mnﬂ.um¢g Pocxd of thin RS ——
of Py 1 : ;. P APTIM 25T F—ﬁhuﬁ.&-ﬂmm
Si3 amn. the Public oy of Canacls and the EC.
2 Wiartarton R, Cechil N, Jammit WX, racin S50, Mctsnde O, Siona ), Cradaovorts 5. and Shepbast . | Musiery of Haakth Thes wisewee aapencoac
Lk a1 tewmin co not necacarty mpaeeers the wisewe
APRM ST LT, 0L = tha Fublic Hesith Agency of Caneds or BC

Wimiddry o Huaith Sanvcec.

$E' ISE COFYRGHTG D2 4/4
Tl il A
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Appendix 10: Instructions read out loud for repeated measures

1) “For the 4 Square Step Test, four 1-inch thick sticks are placed on the floor, making the shape of a + sign. Participant starts with both feet at the
lower-left quadrant and must step into the 4 boxes clockwise with = feet in every box and immediately into the 4 boxes counterclockwise back to the
start position, as fast as possible. Both feet must touch all quadrants. Participant will perform 1 practice, followed by 4 trials. Breaks in between trials
are as required only, up to 60 seconds break in between trials. Participant must remain facing forward (no trunk rotations). Are you ready, do you have

any questions?”

2) “In the 5 Times Sit-to-Stand Test, the participant starts in seated position on a 43 centimeters-high chair with their arms crossed at their chest and
asked to fully stand and sit down again, 5 times as fast as possible. Feet are hips-with apart and participant is not touching backrest. Participant
complete 2 trials with 60 seconds rest in between. Are you ready, do you have any questions?”

3) “For the Handgrip Strength the participant will be asked to perform a maximal hand contraction for every sound (1 second duration) at every 1.5
seconds for 20 repetitions. Measurement will be taken with the right side first, and the handle is always at the 2™ notch. Arm is flat to the body (not

abducted) and feet are together. Are you ready, do you have any questions?”

4) “Body fat is taken with the sum of the 3 sites will be taken on the right side and always in the same order, twice. Participant’ feet are together. Are

you ready, do you have any questions?”
5) “Waist Circumference is measured with the protocol: Height of Iliac Crest. Measurement will be taken with a factory-new Gullick anthropometrie
tape. The waist circumference will be measured twice and repeated a 3™ time if they differ more than 1 centimeter. Are you ready, do you have any

questions?

6) PSFS and WAL instructions are on the sheet (respectively Appendix 12 and 13).
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Appendix 11: Height of Iliac Crest waist circumference testing protocol (from

Bernritter 2001)

TABLE 1 Procedure for Obtaining Waist Circumference
Measurements Using the Height of llliac Crest Method

floar pad
Breathing
Measurement is made during hedd exhalation
Measuring tape
Constant tension, crcumferential measuring tape
Measurement & made while prassing the tension release button
Anatomical location/procedure
Palpate the superior-mast point of the iliac crest (IC) on the
right side of the body
Mark the patient's skin at that point at the midaxillary line

While maintaining the patient's posiion, hold one end of a
tape measure tape o floor

Stretch tape up along midine of nght leg to IC mark on waist
ensunng tape is not twisted or kinked and remains vertical

Record the distance from the floor to the bottom of the
marked line on waist to the nearest milimeter.

Use this distance to find the HIC for this patient during all
subsaguent WC measurements. Do not palpate to find
the IC fior tape placement but instead measure from floor
o previously recorded HIC.

Align top of tape with bottom of HIC mark to obtain
mEasuremeants
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Appendix 12: Patient-Specific Functional Scale

The Patient-Specific Functional Scale

This useful questionnaire can be used to quantify activity limitation and measure functional outcome for patients
with any orthopaedic condition.

Clinician to read and fill in below: Complete at the end of the history and prior to physical examination.

Initial Assessment:

I am going to ask you to identify up to three important activities that you are unable to do or are having difficulty
with as a result of your problem. Today, are there any activities that you are unable to do
or having difficulty with because of your problem? (Clinician: show scale to patient and
have the patient rate each activity).

Follow-up Assessments:

When I assessed you on (state previous assessment date), you told me that you had difficulty with (read all
activities from list at a time). Today, do you still have difficulty with: (read and have patient score each item in
the list)?

Patient-specific activity scoring scheme (Point to one number):

0 1 2 3 4 5 6 7 8 9 10

Unable to Able to perform

perform activity at the same

activity level as before
mjury or problem

(Date and Score)

Activity Initial

1
2.
3.
A
5

Additional

Additional

Total score = sum of the activity scores/number of activities
Minimum detectable change (90%CI) for average score = 2 points
Minimum detectable change (90%CI) for single actrvity score = 3 points

PSFS developed by: Stratford, P, Gill, C., Westaway, M., & Binkley, J. (1995). Assessing disability and change on indimidual
patients: a report of a patient specific measure. Physiotherapy Canada, 47, 258-263.

Reproduced with the permission of the authors.
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Appendix 13: Work Ability Index (abridged)

Work Ability Index

1. Current work ability compared with the lifetime best

Assume that your work ability at its best has a value of 10 points.

How many points would you give your current work ability?
(0 means that you cannot currently work at all)

completely 0 1 2 3 4 5 6 7 8 9% 10
unable to work

2. Work abilrty in relation to the demands of the job

work ability
at present

How do you rate your current work ability with respect to the physical

demands of your work?
very good
rather good
amoderate
rather poor
vary poor

=+ | LD B DN

How do you rate your current work ability with respect to the mental

demands of your work?
very good
rather good
amoderate
rather poor

very poor

=+ FMa LA B M
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Appendix 14: Patient-Health Questionnaire-9 items

PATIENT HEALTH QUESTIONNAIRE-9

(PHQ-9)
Cryer the how offten have you besn botheresd [ -
by any of following probleme? Saveral  than hail T
[Lise %57 o indicate your answer) Nt it all days LT dary
1. Lt inisrest or pieasure In doing things o 1 Z 3
2. Fiesding down, depressed, or hopeless o 1 2 3
3. Trouble falling or staying aslesn, o sieeping 100 much o 1 2z 3
4. Feeding tired or having iSe enengy 1] 1 2 3
6. Poor appetiie or owerealing o 1 2 3

8. Fesding bad about yoursell — or Sat you are a fallure or
have |et yourseif or your fSamily down

7. Trouble concentrating on things, such as reading the o 1 2 3
newspaper o watching t=evision

B. Moving or speaking 50 Siowly that ofher people could have
noticed” Cr the opposite — being 5o fdgety or restiess o 1 Z 3
that you have baen moving arwund & lot mons than wsual

B. Thioughis. that you woulkd b= befier off dead or of huriing
yourself In some way

Fos ormon cooma ___[D - - -
aTotl Secee:

If you oheoked off probdeme, how difficult have thees probleanc made i for you fo do your
work, take care of thinge at humn,nr;nlunu with other people?

Not diffioust T omeewhat Very
at all difMowult diffloutt difoult
a = a =

Derstiopad by D Roberl L Spirer, Janel B, Williams, Kot Koenks and colieaguss, «iIh an educllional grant fFom
Pizer Inc Mo Defmisicn reoured 1o reproduce. Darslate display o datribute
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Appendix 15: Short Form-36™ questions version 2

SF-36v2

Your Health and Well-Being

This survey asks for your views about your bhealth. Thiz information will help
keep track of how yvou feel and how well you are able to do your usual activities.
Thank you for complening this survey!

For each of the following questions, please mark an [} in the one box that best
describes your answer.

1. In gemeral, would you say your health is:

| Excellent  Very zood Good Fair Poor |
v v v v v
O HE - - O-

-

2. Compared to one yvear ago, how would vou rate your health in general
now?

Much better Somewhat About the Somewhat Much worse

now than one better same as worss now than one
VEar ago now than one  one year ago  now than one VEar ago
year ago Vear ago
v v v v v
. - . . O.
SF-36v2* Health Sorvey @ FWE, 31T () T =nd L Trase Al nghts rescrved.

SF-36 1 wp ol i Tret
SF-Hn T Heakh Survey Standad, Carass (Englah))
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SF-36v2

The following questions are about activities vou might do during a typical
day. Doe: your health now himit vou in these activities? If so, how much?

Yes, Yes, No, not
limited limited limited
a lot a little at all

v v v
3. Vigorous activities, such as rnning, lifting
heavy objects, panticipating in siremuous Sports .. .- I —

4. Moderate activities such a5 moving a table, pushing

-

|
E
%
5

=
E
?

o

E

4
Ooooooo
O0O00a0aud
COLGOO0O LD

SF-Rew Plenlth Spevey £ LW, TIND (embrtydderne Ineorporeiod asd Madhes| (ndoomen Trase AL righris reserved
S5F-35% 1n s mgatered trademark of Madcal {utcomes Trme
CEF-Terv 2™ Henlth Sorvey Standed, Canads (Englabi)
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SF-36v2

During the past 4 weeks, how much of the time have you had any of the
following problem: with yvour work or other regular daily activities as a
rezult of vour phyvzical health?

All of Most of Someof Alittleof Nomeof
v v v v v

13 . Cut down on the amount of
une}'ouqnntonwuinr

other activities. . SR—— I FyS— [ — I F— I F—— i
14 . Accomplished lss than you

15 . Were limited in the kind of
L R LT Ty -SR] PSSR [ s [ — [ P— g

16 .Had difficulty performing the
work or other activities (for
example, it took extra effort) ... [ e o Qs e[

During the paszt 4 weeks, how much of the time have you had any of the
following problem: with your work or other regular daily activities az a
rezult of any emotional problems (zuch as feehng depreszed or andous)?

All of Most of Someof Alittleof Noneof
v v v v v
17 . Cudmunthﬂmun_mf

T a1 o T [ [T [ S [ s [ PR—

18 . Accomplished ks than you

15, Did work or other activities

H-Wlhﬁjmﬁtmmm:mﬂ Mlacbca| {nicomen 1ras AL nghe remcrved.
SF-354 1x n regeatored tradermark of Madcsl {utcomes Trast.
CEF-Terv ™ Hoalth Survey Standerd, Carads (Englab))



SF-36v2

20. During the past 4 weeks, to what extent has vour physical health or
emotional problem: interfered with your normal zocial activities with
family, friends, neighbours, or groups?

R

DI D.‘ I:]L D‘ D"

21. How mmch bodily pain have you had during the past 4 weeks?

| None Very mild Mild Moderate Severe  Very severs |
v v v v v v
O O- Hp 1. g O

11. During the past 4 weeks, how much did pain interfere with your normal
work (including both work outzide the home and housework)”

| Notatall  Alimlebit  Modemtsly Quiteabit  Extremely |
v v v v v
O - . 0. 1.

SE-38v2R Heakh Survey & 193, SINE Cradriyie T and M { Traat. Al mghia remcrved .
SF-38% 100 regatered tradermark of Madcal {nsromen Trast
(SF-FewZ™ Henlth Survey Standerd, Carsds (Englahi)

95



SF-36v2

These questions are about how you feel and how things have been with vou

during the past 4 weeks. For each question, please give the one answer that
comes clozest to the way you have been feeling. How much of the time

during the past 4 weeks...

Allof Most of Someof Alileof Noneof

thetime thetime thefime thetime thetime
v v v v v

0 O

24, Haveyoubesn vervmervous?. .. [ ... e e T

25. Have you felt 50 down in the
qu:sﬂm:luﬂlngwuld

26. Hawve you felt calm and
peacefal? ..

27. Did you have a lot of enerpy?. ...

OSN[RS [ —

-

-

-

28 Hawe you felt downheanted

29, Didvou feel wom out? ...
30. Have you besn happy?.. ...

SR ..D | R —— D [ P ——
S I SR [ P

-

-

oooo oo o
Oooo oo o

-

0000 00 o

31, Didyou feel tired? . ...

31, During the past 4 weeks, how much of the time has vour phvsical health or
emotional problems interfered with your social activities (like viziting with
friends, relatives, etc.)?

Allof Most of Some of A little of MNone of

v v v v v
- - g O 0.

SE-30y S Hemlth Sorvey 8 LA, A (ambrtyidetric T d sad Mackesld Trant AN nghris remerved.
SF-32% 1n u mgatered trsdemark of Madicsl Outcomes Tree.
(SF-TwT® Health Survey Shanderd Carads (Rnglah)
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SF-36v2

11. How TRUE or FALSE is each of the following statements for you?

Definitely Mostly  Dom’t Mostly  Definitely
true false false

frue know
v A A 4 v v
33 I seem to get sick a limle
usierimnnﬂmrpenph ................. D| .............. D - - D 1._.....-......D e D 1
34, Tam as healthy
ﬁ?‘h;sdy Ikmaf ........................... I — I [ET— I [ [ P — (HE
35. Iexpect my health to
BEUWOISE . oo [ — I [ — s [ [ T— HE
36 Hyh!allhisncdl.ml .................... D| .............. D* ............. D - D1 ............. D1

Thank you for completing these guestions!

SF-36v2% Health Sorvoy © 1982, 2002 Cralriyid ¥ d wad Bdachon] | Trast. A8 mighvts remcrved.
SF-36% u mpp af {xazomc 1ras
SF- T Servey Standerd Carass (dnglak))
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Appendix 16: Outcome Questionnaire® 45.2

Outcome Questionnaire (0Q®-45.2)

Instructions: Looking back over the last week, including today, ™
help us understand how you have been feeling. Read each item Name: Age: yrs.
carefully and mark the box under the category which best describes Sex
your current situation. For this questionnaire, work is defined as
employment, school, housework, volunteer work, and so forth, ID# MO rO
Please do not make any marks in the shaded areas. R o
B
[Session # Date_ [/ /[ SD IR SR
Almost | o NOT MARK BELOW |
Never  Rarely ] Always
1. lg:ldun;wllwilhndln o4 O3 oz 0O oo |
2. 1 tire quickly. .. OO = 1 R = § B = SN = & SR = ¥ S |
3 1feclmulmmﬂum oo o1 02 03 o4 ([
4. 1 feel stressed ot work/sehook ... D0 O oz O3 Q4 [
5. Iblmmysell’forlhings. 0o [=]] a2 a3 04 |
6. 1 feel it oo 01 oz 03 04 ()
7. 1 feel unhappy in my mrnngn’sigml'immmlwumhip oo ol o2 o3 04
8. 1 have thoughts of ending my life. . S L ——— Oo or o2 o3 04
9. 1 feel weak, 0o O1 02 03 04
10, T 0EEL FERERUL 1vvveresesesvovsssessessssssessssssss s sssssasmssssesesssassssssessssssessssoses oo Ol D2 O3 D4
11, Afier heavy drinking, | need a drink the next moming to get ao Qi o2 (=} D4
going. (If you do not drink, mark “never”™)
12, 1 find my work/school satisfying. (wk o2 (=] oo
13, 1 am a happy person. (wik} o2 (= ]] oo
14, 1 work/stdy too much. ............. =4} (mh 03 04
15. 1 feel worthless, =] 02 03 0O+
16. 1 am concemed about family troubl oo al o2 o3 04
17. |hmmmmmuingm|ire. oo Ot 02 O3 04
18, I fecl bonely. ... oo o1 o2 O3 O4
19. ltum:fmuw;um oo ol o2 as O4
20. | feel loved and wanted. .. as oz (n}] ao
21. I enjoy my spare time. 03 D2 01 0o | |
22. 1 have difficulty o1 oz o3 o4 [C
23 1rmnnpemmmenmm Oo 01 o2 o3 o4 |
24, 1 like myself. o4 03 02 0Ol 0o
25, Disturbing thoughts come into my mind that | cannot get rid of. oo (m ] ] 02 o3 04 5
26. 1 feel annoyed by people who criticize my drinking (or drug use). ... 00  O1 Oz O3 D4 .
(If not applicable, mark “never™)
27. I have an upset stomach, oo =] o2 03 o4 |
28 1am not working/studying as well 88 1used 10, oo oo o1 o2 o3 04 e |
29. My heart pounds too much, oo o1 o2 o3 04 (3
30. 1 have trouble getting along with friends and close acquaintances. ............ 0 0 ol o:z [ ] 04 —
31. 1 nm satisfied with my life. o4 o3 [ ] [n}] o | ~
32. 1 hove trouble m work/school because of drinking or drug use............. 00 (m )] 0z a3 oa
(If not applicable, mark “never”)
33, 1 feel that something bad is going 1o happen. o0 oO1 D2 03 o8 |CJ
34, 1 have sore muscles. .......... o0 01 D2 O3 04 E
35. 1 feel afraid of open spaces, of driving, or being on buses, oo (mg] 0z o3 04
subways, and so forth,
36 1 BEE] AEEVOUS. s e o1 o2 03 os |[CJ
37. 1 foel my love el ips are full and comg O3 02 0O1 0Oo —1
38. 1 feel that | am not doing well at workischool. . O1 02 O3 0O4 =
39. 1 have too many di al L O O1 D2 O3 04 -
40. 1 feel something is wrong with my mind. oo o1 02 03 04 |[CJ
41, [hlwlrwblcl‘llllmusbepwmylnguk:p oo O1 o: 03 o0& |
42. 1 feel blue... oe o1 02 O3 o4 |
43, 1 am satisfi whhmy lationships with others. o4 O3 O2 0Or  0Oo —
44. 1 fecl angry enough at work/sehiool to do something | might regret. ......00 O1 ©O2 O3 04 O
45. 1 have headaches. o0 O1 o2 O3 04 [
- lml unm.nn e Clary M. Drlimgarss, P13 Fow Mare vt m uc + +
A Bt Rsernd Uu-uhmdhmu— WER WOWW DM ILASTE S, COM
ToLe-Faar: |-S18-MH SCORE, (1-888-647.2071) Toraf-

Fax) S| W4T
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Appendix 17: Visual analysis for case 1

MID +0.3%

6
40| Dz
20
20
- 3 - 1 3 5 Bim 42
Body Fat Level Changed
a0 4 Effect Size [1.8
) 1 Trend D i
un Variability [Variable
90 - ].mm;!l 'l_cxgut applicable
4.0 7 Overlap ome
MID +8.6% |
g 20 "y | Absent
240 1 L . Notation o
| M=a6.4 MID -8.6%
997 @hiag)
140 -
90 -
40
4 3 2 ' 3 05 8w 1z
Axin Title
PHQ-9 :
20.0 7 ‘
15.0 ©
=
5
-
g 10.0 7
MID +5
50 ° M=20
(8D=0) MID -5 not
FOWINE,
0.0
4 3 -2 1 3 5 8:+4 +a
WAI
Level Unchanged
200 - MID +30% | Effect Size [-0.5
Trend | Absent
3 ‘Variability |Variable
150 - o—a o Finee Ahomot
& M -
i f-veir Overlap__ [Much
£ 100 i 0% |Anomalies |[Absent
g b Notation o
50 -
a0
4 3 2 - 3 5 8 vz
Weeks

Legend: 485T = 4 Squares Step Test, 5TSST = § Times Sit to Stand Test, PHQ-g: Patient Health Questivanaire-g ilems,
M = Mean, D = Standard Deviation, MID = Minimally Important Difference, + = @ = No chi E

Multiple Bascline

5TSST Level Unchanged
: Effect Size [-0.2
" i Trend | Absent
1“8 Variability [Variable
126 Immediacy|Not applicable
Overlap Much
.g 10.6 | Anomalies |None
g s - MiD 2y Lyotation o
66 1 - P
Mabiz e
4.6 | [SDE0.5) E
6 ] | My
-+ A -2 - i3 5 8 ia sz
Handgrip
p Level Changed
: Effect Size [-1.8
14,0 ; Trend T
’ Variability |Variable
i Not applicable
| Absent
Week -1
¥
340 -
140
4 -3 2 1 305 8w ez
PSFS
] Level Changed
100.0 i MID +25 Size o g
90.0 - ]
Bo.o - e
70.0 | —
6o.0 - M=694 Y
% goo. (8D24:3)
uall MID 25
30.0
20.0
o |
oo T
-4 A -2 -1 a5 B4 +2
Waist Circumférence :
148.0 i Level Changed
Effect Size [11.3
128.0 Trend Decreasing
Variability |Variable
10B.0 it qi Nat T T
88 Overlap  [Much
° Anomalies [Absent
rg 68,0 Notation +
Magrg
480 4 (BD20)
8.0 -
-4 3 2 1 3 5 8 & 2
Weeks

, PSFS = Patient-Specific Functional Scale, WAT = Work Ability Index (sbidged)

Examplar of analysis can be found with case #3
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Appendix 18: Visual analysis for case 2
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Legend: 485T = 4 Squares Step Test, 5TSST = 5 Times Sit to Stand Test, PH-g: Patient Hea]d:annunm—g uems,PSFS Pmn—Spenﬁr:nmmmmJSﬁJe WAI = Wark Ability Index (abridged)
M = Mean, SD = Standard Deviation, MID = Minimally Important Difference, + = [mp o= .=
Exxamplar of analysis can be found with case #3
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Appendix 19: Visual analysis for case 3
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Legend: 485T = 4 Squares Step Test, 5TSST = 5 Times Sit to Stand Test, FHQ-g: Patient Health Questionnaire-g ltems, PSFS = Patbent-Specific Fanctional Scale, WAI = Work Ability Index (abridged)
M = Mean, SD = Standard Deviation, MID = Minimally Important Difference, + = Tmp i deteriorati
Examplar of analysis can be found with case #3

L 0=No

Exemplar of Analysis

Case 3 improved in 4SST since the values in the maintenance phase were outside the MID lower limit. This improvement was large

(effect size 2.9) despite some variability in the data. This is even stronger cause-inference since immediacy was present without

anomalies (but some overlap). A notation + was therefore given. The PSFS improved since the values in the maintenance phase

finished outside the upper MID, with a large effect size (-7.1). This increasing trend had some immediacy and no overlap nor

anomalies. A notation + was therefore given. There was a decrease in handgrip since the values in the maintenance phase were lower

than the MID lower limit. This decreasing trend was modest (effect size 1.5) and had some variability, immediacy and overlap. A

notation — was therefore given. 5TSST, body fat, handgrip, PHQ-9, WAI and waist circumference had final values in the

maintenance phase remaining within MID limits. Therefore, the notation given was 0.
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Appendix 20: Visual analysis for case 4
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Legend: 455T = 4 Squares Step Test, STRST = 5 Times Sit to Stand Test, PHOQ-g: Patient Health Crestivanakre-o items,
B = Mean, 8D = Standard Devialion, MID = Minimally Inpartant Difference, + =

Examplar of analysis can be faund with case #3
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, PSFS = Patient-Specific Functional Scale, WAL = Work Ability Index (shridged)
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Appendix 21: Visual analysis for case 5
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Legend: 488T = 4 Squares Step Test, 5TSST « 5 Times it to Stand Test, PHQ-y: Patient Health Questionnaire-g items, PSFS = Patient-8pecific Fanctional Scale, WAI = Work Ability Index (abridged)

M = Mcan, 8D = Standard Devintion, MID = Minimally Important Difference, + =

Examplar of analysis can be found with case #3

a=
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Appendix 22: Visual analysis for case 6
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Legend: 485T = 4 Squares Step Test, FTSST = § Times Sit o Stand Test, PHQ-g: Patient Health Questionnsire-g Hems, PSFS = Palienl-Specific Punctional Scale, WAT = Work Ability Index (abridged)
M = Mean, 3D = Standard Deviation, MID = Minimally Important Difference, + = o =N ij -= Tt
Exnmpdar of analysis can be foand with cse #3
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Appendix 23: Visual analysis for case 7

Legend: 485T = 4 Squares Step Test, TSST = 5 Times Sit to Stand Test, PHQ-g: Patient Health Questionsalre-g tems, PSFS = Patient-Specific Funetional Seale, WAI = Work Abdlity Index (abridged)
M = Mean, 30 = Standard Deviation, MID = Minimally Important Diffr .- o= Noch i .= inTati
Examplar of analysis can be found with case #3
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Appendix 24: Visual analysis for case 8
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, PSFS = Patient-Specific Functional Scale, WAL = Work Ability Index (shridged)

Examplar of analysis can be faund with case #3
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Multiple Baseline 4SST
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Legend: 4S5T = 4 Squares Step Test, FTSST = 5 Times 5il to Stand Test, PHQ-g: Patient Health Questivanaire-g ilems,
M = Mean, SD = Standard Deviation, MID = Minimally Important Differeace, + =
Examplar of analysis can be found with case £3
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Appendix 25: Visual analysis for case 9
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PSFS = Patient-Specific Functional Scale, WAT = Work Ability Index (sbeidged)
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Appendix 26: Visual analysis for case 10
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Examplar of analysis can be found with case #3
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Appendix 27: Visual analysis for case 11
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Appendix 28: Visual analysis for case 12
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Appendix 29: Visual analysis for case 13
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Appendix 30: Visual analysis for case 14
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Eamplar of analysis can be found with case £3
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Appendix 31: Visual analysis for case 15
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Appendix 32: Visual analysis for case 16
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Appendix 33: Visual analysis for case 17
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Appendix 34: Visual analysis for case 18
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Examplar of analysis can be faund with case #3
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Appendix 35: Visual analysis for case 19
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Appendix 36: Visual analysis for case 20
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Appendix 37: Visual analysis for case 21
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Examplar of analysis can be faund with case #3

Multiple Baseline
5TSST : Level Unchanged
: Effect Size [0.6
& ] Trend | Absent
'4' Variability |Variable
12,6 - Immediacy|Not applicable
Overlap Much
% 10,6 - Anomalies | Absent
? o
3 887 MID+2.3
6.6 : ]
—n i
46 | M=50 .. i
(8D10.4) i | MID-as
26 s
+ -3 -2 -1 i3 5 #i41 sz
Handgri :
p Level Changed
: Effect Size |-1.0
1140 ; Trend
Varhhl_l.Ig \“ari.ahlel
P i Immediacy|Not applicable
' H Overlap Much
1 A et MID w6z [A lies [Absent
e - —— -— Notation +
40 | M=bfig Lol MID 6.2
(8Dxg.0)
340 -
140 L :
3 2 1 i3 5 8in +2
PSFS
—I"c el ﬂw—m’
bl Effect Size |-15
0.0 1 Trend Absent
Bo.o - Variability [Variable
70.0 | Immediacy|Not applicable
0.0 o Overlap  |Some
# goo A lies [Absent
-w:n 1 MiD 25 [Notation o
30.0 - M=14.2
so0 - (8D#L7)
100 MID 25
oo not showing
-4 ] 2 1 i3 5 Ba +2
Waist Circumference :
i £ Level Changed
148.0 S 36
128.0 Trend Absent
Variability [Variable
08.0 MID+5% [T diacy|Not applicable |
— Overlap None
80 "Miaas Mip-s% |Anomalies |Absent
8.0 (8D20.6) Notation o
4B.0
280
4 3 -2 -1 3 5 8 & +2

Weeks

, PSFS = Patient-Specific Functional Scale, WAL = Work Ability Index (shridged)
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Appendix 38: Visual analysis for case 22
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, PSFS = Patient-Specific Functional Scale, WAL = Work Ability Index (shridged)
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Appendix 39: Visual analysis for case 23
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M = Mean, SI = Standard Deviaticn, MID = Minimally Important Difference, + =

Examplar of analysis can be found with case #3
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