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1 Introduction 

1.1 Background 

The Road to Mental Readiness (R2MR) program is the standard mental health education and resilience 
training program in the Canadian Armed Forces (CAF). R2MR was developed at the request of the Chief 
of Military Personnel (CMP) and the CAF Surgeon General, and was launched in 2007 [1]. According to 
the Director General Health Services (DGHS), “R2MR training encompasses the entire package of 
resilience and mental health training that is embedded throughout Canadian Armed Forces (CAF) 
members’ career, including the deployment cycle. R2MR training is layered and tailored to meet the 
relevant demands and responsibilities CAF personnel encounter at each stage of their career and while on 
deployment. In this way R2MR is designed to ensure that the most appropriate training is provided when 
required to ensure CAF personnel are prepared mentally for the challenges they may encounter.” [2] The 
first exposure to R2MR for most military personnel takes place soon after entry into the CAF, during 
Basic Military Qualification (BMQ).  

The goals of the R2MR program are to improve psychological health, psychological resilience, and 
military performance. As well, R2MR aims to remove barriers to care and to encourage individuals to 
seek mental healthcare if and when needed. A set of core components or learning objectives are included 
in all versions of R2MR to achieve these goals. These key components or learning objectives are 
1) increasing mental health literacy; 2) teaching stress management skills; and 3) changing beliefs,
attitudes, and intentions towards mental health service use.

The key learning objectives of R2MR and assumptions regarding its potential beneficial effects are 
similar to those of other large-scale mental health education and training interventions in various military 
populations. A small number of randomized control studies have been conducted in the past five years in 
the United States (U.S.) and United Kingdom (U.K.) to examine the efficacy of these similar 
interventions. However, the results have been mixed regarding beneficial effects. Where beneficial effects 
were detected, they did not necessarily extend to all outcomes of interest, were not necessarily maintained 
over time from immediately post-intervention to short-term follow-up (e.g., 3–6 months), and effect sizes 
were generally small (.05 to .30 range) [3]–[7]. Smaller-scale, less rigorous (e.g., quasi-experimental) 
studies in military populations in the U.S. and Australia [8]–[10] of interventions similar to R2MR have 
also yielded similarly mixed results. 

Given i) the various differences between the military populations studied to date (U.S., U.K., and 
Australia) and the CAF, which limit the generalizability of existing findings to the CAF, ii) the mixed 
findings in the literature on military mental health education and resilience training interventions, and 
finally, iii) emerging literature that shows civilian and military workplace mental health education 
interventions having only small beneficial effects that seem to diminish over time [11], R2MR needs to be 
tested for efficacy. An efficacy trial can determine if (and to what extent) meaningful changes in the 
outcomes of interest are indeed taking place, and whether they are maintained over time from immediate 
post-intervention to longer-term.  

While any of the existing R2MR versions could be tested for efficacy, a number of considerations favour 
choosing the BMQ version: first, the BMQ is military members’ first exposure to R2MR and as such 
provides the foundation upon which all further mental health training is built. Therefore, ensuring that 
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R2MR is efficacious at BMQ is critical for the success of all mental health training in the CAF. Second, 
BMQ is the only setting in which there is a captive audience/research participant pool which makes an 
efficacy study feasible. Third, given the large number of Non-Commissioned Member (NCM) recruits 
who go through BMQ training on a continuous basis, the BMQ setting provides the largest sample size 
possible to detect what are likely to be small-size effects [12]. And finally, fourth, a significant portion of 
existing research on the efficacy of mental health education and training has been conducted in the recruit 
population / basic military training context; this makes it easier to compare results from an efficacy study 
in the CAF with those in the existing literature. 

1.2 Establishing Efficacy With Group Randomized Control Trials 
(GRCTs) 

Randomized Control Trials (RCTs) are the gold standard for establishing efficacy for a variety of 
interventions, including medical and/or mental health interventions such as R2MR. In the simplest type of 
RCT design, participants/individuals are randomly assigned to either an intervention or a control 
condition. In settings where pre-existing clustering or grouping of individuals is present, where the 
intervention is delivered at the group (not the individual) level, and where there is “the risk of 
contamination”—whereby group members randomized to the intervention condition could influence those 
randomized to the control condition through sharing the active ingredients of the intervention—it is more 
appropriate to randomize subjects at the group level, i.e., to conduct a group randomized control trial 
(GRCT) [13]–[16]. In the case of the BMQ, individual recruits go through their BMQ training within a 
platoon (i.e., there is a pre-existing grouping or clustering of intervention targets), R2MR is delivered at 
the platoon (i.e., group) level, and the risk of contamination within a platoon (i.e., the group) cannot be 
ruled out. As such, testing the efficacy of R2MR requires a GRCT. 

1.3 The Need for Pilot and Feasibility Studies in GRCTs 

A pilot study can be defined as “a version of the main study that is run in miniature to test whether the 
components of the main study can all work together” [17] (p. 5). Pilot studies are especially important to 
conduct prior to GRCTs because these designs are very complex and resource-intensive. Furthermore, the 
operational and training setting in which R2MR is delivered at BMQ poses many challenges to study 
design [18]. Prior to commencing the full GRCT, there was thus a need to conduct a pilot study to assess 
the feasibility of the study design and to refine study procedures and methods as needed. This pilot study 
was conceived to be external to the main study (data collected would not be used in the analysis for the 
main GRCT). External pilot studies allow for the design of the main study to be changed if necessary 
based on the findings of the pilot [15].  

1.4 Primary GRCT Objectives 

Based on the existing literature [3]–[7] and pilot work conducted on R2MR among CAF NCM recruits 
[19]–[28], we hypothesized for the larger GRCT that:  

R2MR will have a beneficial effect on psychological health 

R2MR will have a beneficial effect on psychological resilience 
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R2MR will have a beneficial effect on attitudes towards and intentions for mental health service use 

R2MR will have a beneficial effect on performance in BMQ training 

R2MR’s beneficial effects will be in the very small-to-medium range 

R2MR’s beneficial effects will diminish over time, from immediately post-intervention to short-term 
follow-up  

1.5 Pilot Study Objectives 

The key objectives of the pilot study included: 

a. Refining the randomization and scheduling procedures to ensure the intervention and data
collection sessions were delivered at the appropriate times

b. Refining the procedures required to ensure the participants, platoon instructors, data
collection staff, and the principal investigator all remained blind to participant condition

c. Ensuring the necessary contracting mechanisms were established for data collection staff

d. Refining the data collection procedures and materials

e. Assessing participation rates, attrition, and data validity

f. Refining the procedures for data management

An additional objective of the pilot study was to: 

g. Summarize descriptive and efficacy findings

In a separate report, we summarized the pilot feasibility findings regarding randomization, scheduling, 
blinding, as well as participation, attrition, and threats to data validity (objectives a–f above). The current 
report summarizes the pilot efficacy findings. In structuring the current report, we followed the 
Consolidated Standards of Reporting Trials (CONSORT) guidelines for the reporting of pilot GRCTs [29] 
(See Annex A). Annex B summarizes where each CONSORT requirement can be found in this Scientific 
Report. Portions of the Methods in the current report (Design, Participants and Procedures) are drawn 
from the Methods section of the previous report focusing on feasibility [18]. 
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2 Methods 

2.1 Design 

When we designed the GRCT, all incoming recruit platoons were receiving R2MR at Week 2. Because 
R2MR had already become part of standard training, it was not possible to have a traditional, “pure,” 
control group that received no R2MR. Instead, a “Delayed Intervention” group that received R2MR close 
to the end of the BMQ, at Week 9, serves as the Control group. 

In the pilot study, participating platoons were randomly assigned to either the Intervention (R2MR at 
Week 2 of the BMQ) or the Control (R2MR at Week 9 of the BMQ) group. For both the Intervention and 
the Control groups, three assessments were conducted: prior to R2MR exposure, around Week 2 (a day or 
two before R2MR: Baseline or T1), around Week 5 (approximately three weeks after exposure to R2MR 
for the Intervention group: Follow-up 1 or T2), and towards the end of the BMQ around Week 9 (a day or 
two before the control group receives R2MR: Follow-up 2 or T3). See Figure 1 for study design. 
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Figure 1: Overview of the design of the GRCT. 
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2.2 Participant Selection 

The target participant population for the larger GRCT is all new Anglophone recruit platoons arriving at 
the Canadian Forces Leadership and Recruit School (CFLRS) for their BMQ training. In any given 
calendar year, 75% or more of the incoming NCM platoons are Anglophone. (Francophone platoons are 
excluded from the larger GRCT (please see the study protocol for full justification [16]. To help provide 
some evidence of the effectiveness of R2MR for Francophone platoons at BMQ, there will be a 
non-randomized, uncontrolled parallel effectiveness study among Francophone platoons while the GRCT 
among the Anglophone platoons is running).  

Platoons included in the pilot were selected first based on availability. In order to minimize respondent 
burden and to maximize participation rates, it was important for us not to overlap with another large 
research study. Platoons became available for our pilot after a multi-year longitudinal study on retention 
(i.e., Project Horizon) completed data collection towards the end of October 2016.  

Platoons included in the pilot were selected also based on their eligibility for the larger GRCT. Platoons 
that start their BMQ training in October–November interrupt their BMQ training and go home for 
three weeks for the winter holidays. All other BMQ platoons complete their training without interruption. 
The platoons that start their BMQ training in October–November thus differ from all other platoons in the 
CFLRS training calendar in ways that can potentially influence study outcomes. These platoons are 
therefore ineligible for the larger GRCT and ideal to include in a pilot. 

The pilot study described in this Scientific Report included eight Anglophone platoons who started their 
BMQ training in October and November 2016. (Descriptive findings for the two Francophone platoons 
from which we collected data in a parallel non-randomized, uncontrolled pilot will be described in a 
separate report).  

All individuals in the selected platoons were eligible to participate and there were no exclusion criteria.  

Each platoon in the pilot study completed data collection as a group in a classroom at CFLRS in 
Saint-Jean-Sur-Richelieu, Quebec. In the initial Week 2 Baseline data collection session, the data 
collection staff explained the purpose of the study and provided an Information Sheet and an Informed 
Consent Form. Participants were also given a letter which explained that the study had been endorsed by 
the Commanding Officer at CFLRS. Participants were then given a chance to ask any questions they had 
before signing the Informed Consent Form. The Informed Consent Form asked for separate consent for 
1) participating in the current study; and 2) providing permission to link study data to recruit research and 
administrative databases.
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2.3 Intervention 

As stated previously, R2MR at BMQ has three learning objectives: 1) to increase mental health literacy; 
2) to teach stress management skills; and 3) to change beliefs, attitudes and intentions towards mental
health service use.

R2MR uses a colour-coded (green, yellow, orange, red) figure, the Mental Health Continuum Model 
(MHCM), to increase mental health literacy; a bidirectional arrow in the MHCM captures movement 
along the continuum, indicating that there is always the possibility for a return to full health and 
functioning; behavioural indicators under each colour category in the MHCM familiarize recruits with 
basic mental health and mental illness concepts.  

To teach stress management skills, R2MR introduces four skills (i.e., the Big 4) to participants: tactical 
(diaphragmatic) breathing, goal setting, visualization, and self-talk. Self-talk includes both positive 
mantras (repeating positive thoughts such as “I can do this”) and cognitive restructuring. After each skill 
is defined, the relevance of the Big 4 skills to successful performance in BMQ is explicitly addressed and 
recruits are given BMQ-specific exercises to help practice the skills.  

Following the Big 4 skills, recruits learn how to recognize need for treatment using the MHCM, They are 
given information about what happens in treatment, and are provided with a list of resources available to 
individuals who might fall under each of the colour categories in the MHCM. They are also presented 
with common attitudinal barriers to seeking treatment and provided with ways to overcome these barriers. 
After these didactic modules, recruits are broken into smaller groups, and are given hypothetical vignettes 
to help further reinforce their mental health literacy and stress management skills.  

R2MR in its entirety is delivered as a 160-minute PowerPoint classroom presentation at BMQ. The main 
difference between the Week 2 (Intervention) and the Week 9 (Control) versions of the R2MR materials 
was in the speaker notes for the instructor delivering the material. The Week 2 version emphasized the 
relevance of the concepts and skills to BMQ training and the Week 9 version, being close to the end of 
the BMQ, emphasized the relevance of the concepts and skills to later military training. 

R2MR sessions (both Intervention and Control) in the pilot phase of this GRCT were delivered by 
one bilingual instructor, a peer educator (i.e., former military member) who completed the standard 
R2MR training by DGHS, as well as approximately 20 hours of additional training focusing on 
intervention adherence (i.e., treatment fidelity) with the principal investigator (D.F.). The same instructor 
is continuing as the instructor for the GRCT study phase. 

2.4 Key Outcomes and Other Measures 

R2MR has multiple mental health education and training objectives. Data were collected to assess four 
main areas: 

i. Psychological health

ii. Psychological resilience

iii. Mental Health Service Use (MHSU) beliefs, attitudes and intentions
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iv. BMQ performance and graduation rate

In addition, the study assessed several covariates. A covariate is a variable that is possibly 
predictive of the outcome under study. A covariate may act as a confounder/mediator/moderator 
of the effects of R2MR. Covariates included: 

v. Cognitive functioning/intelligence

vi. Personality

vii. Social desirability

viii. Mental health literacy

ix. Stress management skills

x. Sociodemographic and military variables

These measures are described in greater detail below. 

2.4.1 Outcome Measures 

2.4.1.1 Psychological Health 

2.4.1.1.1 Patient Health Questionnaire (PHQ-9) 

Severity of current depressive symptoms (past two weeks) was assessed by the Patient Health 
Questionnaire (PHQ) [30]. The PHQ is a brief, single factor, 9-item self-report questionnaire with 
well-established reliability, validity, and sensitivity [31]–[33]. PHQ depression severity cut-offs are as 
follows: mild (5–9), moderate (10–14), moderately severe (15–19), severe (> 19) [34]. 

2.4.1.1.2 K-10 and Subjective Units of Distress Scale (SUDS)

Psychological distress was assessed using two self-report measures, the Kessler Psychological Distress 
Scale (K-10) [35] and the Subjective Units of Distress Scale (SUDS) [36]. The K-10 is a 10-item 
questionnaire assessing items such as nervousness, agitation, fatigue, and negative affect. Good internal 
consistency (α = .89 to .92) and construct validity of the K-10 have been established in the general 
population and military samples [35], [37], [38]. The following K-10 bands are suggested: low (10–15), 
moderate (16–21), high (22–29), and very high (30–50) [39]. In a sample (N = 1,264) of deployed CAF 
personnel, a cut-off of 16 points on the K10 classified self-reported occupational impairment with a 
sensitivity of 88% and specificity of 75% [37]. The SUDS [36] is a one-item self-report that provides an 
estimate of current severity of subjective distress, anxiety, fear or discomfort on a scale from 0 to 100. 
Previous studies utilizing the SUDS have shown preliminary evidence of satisfactory concurrent validity 
[36], [40]. 
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2.4.1.1.3 GAD-7 

The Generalized Anxiety Disorder Scale (GAD-7) [41] was used as a measure of anxiety. The GAD-7 is 
a 1-factor, 7-item, self-report questionnaire that has demonstrated good internal consistency (α = .89) and 
validity in both the general population and primary care samples [41]–[43]. GAD-7 scores can be 
categorized into mild (5–9), moderate (10–14), and severe (15–21) levels of anxiety [42]. A cut-off of 
10 points classifies the presence of generalized anxiety disorder with a sensitivity of 89% and specificity 
of 82% [44]. 

2.4.1.2 Psychological Resilience 

2.4.1.2.1 CD-RISC

Psychological resilience was assessed using the Connor-Davidson Resilience Scale (CD-RISC), in its 
original version a 25-item self-report questionnaire developed by K.M. Connor and J.R. Davidson [45]. 
The CD-RISC has been widely used in community, clinical, and military samples and has demonstrated 
good internal consistency and construct validity for the original version [45], as well as a 10-item 
abbreviated version [46]. We used the 10-item abbreviated version in order to minimize respondent 
burden. 

2.4.1.3 MHSU Attitudes and Intentions  

2.4.1.3.1 CAF-MHSUQ 

MHSU attitudes and intentions were assessed with the Canadian Armed Forces Mental Health Service 
Use Questionnaire (CAF-MHSUQ) [47], a 90-item self-report measure developed specifically to assess 
MHSU intentions among CAF recruits. In addition to assessing MHSU intentions, CAF-MHSUQ 
assesses MHSU (affective and instrumental) attitudes, MHSU subjective norms (i.e., perceptions of how 
supportive important others would be of MHSU), and MHSU perceived behavioural control (i.e., 
perceptions of how much control individuals believe they have over MHSU, how difficult they perceive 
MHSU to be, and how confident they feel about overcoming barriers to MHSU). CAF-MHSUQ also 
assesses beliefs, expectations, and thoughts that may be driving overall MHSU attitudes, subjective 
norms, perceived behavioural control, and intentions. CAF-MHSUQ was developed based on the widely 
used Theory of Planned Behavior [48] and has shown good psychometric properties (i.e., internal 
consistency reliability estimates and factorial/structural validity) in multiple studies [49], [50]. Because 
the CAF-MHSUQ is a measure under development, psychometric analyses (results to be published in a 
separate report) were conducted with the pilot data in order to determine optimal scoring for each of the 
subscales. 

2.4.1.4 BMQ/Military Performance 

An important outcome for R2MR is military performance, in this case, performance during BMQ 
training. Historically, graduation rates have varied across different platoons, with as much as 25% of 
incoming NCM recruits not graduating in some years. CFLRS has an administrative database which 
includes BMQ graduation information. CFLRS also has additional administrative databases that include 
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performance measures (e.g., results of the Fitness for Operational Requirements of CAF Employment 
[i.e., FORCE] test, the First Aid test, the Weapons Handling test (Pass/Fail), The Weapons Shooting test 
(out of a possible 25 points maximum, with minimum 15 point required for passing), and the 13-K 
March). We used graduation status as our primary military performance outcome; based on discussions 
with CFLRS staff, we also explored additional performance outcomes such as the results from the 
FORCE test at Week 8, the Weapons Handling and Shooting Tests (Pass/Fail status and continuous 
score), the First Aid test score, and Pass/Fail status on the 13-K March. We obtained BMQ performance 
information through a data linkage with CFLRS recruit administrative databases. We asked participants 
for permission to link their data from the CFLRS administrative databases with the current study. On the 
Informed Consent Forms, this consent for permission of data linkage was separate from the consent to 
participate in the current study. 

2.4.1.5 Covariates 

2.4.1.5.1 Sociodemographic Information 

A Sociodemographic Questionnaire developed specifically for this study was used to assess age, gender, 
ethnicity, education, and self-reported physical and mental health, all possible moderators of the R2MR 
intervention effect. 

2.4.1.5.2 Cognitive Aptitude (Shipley-2) 

In previous research among NCM recruits, cognitive aptitude was found to have medium-to-large effects 
on intermediate learning outcomes in R2MR [18], [20], [26]. We therefore included cognitive aptitude as 
a potential confounder. Cognitive aptitude was assessed by the Shipley-2 [51], a 30-minute three-part 
intelligence test measuring performance on verbal (crystalized intelligence), abstraction (fluid 
intelligence), and block pattern recognition (fluid intelligence). The Shipley-2 has acceptable levels of 
internal reliability (split half .91) and test-retest reliability (correlation range from .74–.94). Concurrent 
validity has been demonstrated between the Shipley-2 and various measures of intelligence. The 
Shipley-2 can produce a single Intelligence Quotient (IQ) score by combining the verbal subscale and 
one of the fluid intelligence subscales. Based on analyses conducted as part of prior R2MR research in 
this population (available upon request), we determined that it would be sufficient to include only the 
block pattern recognition task using the Block Design subscale of the Shipley to control for the potential 
confounder of cognitive aptitude. This minimizes respondent burden, and provides a measure not 
influenced by language. 

2.4.1.5.3 Marlowe-Crowne Social Desirability (MC-SDS) 

Social desirability can influence responses to self-report questionnaires; our pilot work in the CAF NCM 
recruit population suggests that social desirability may influence reporting on questionnaires assessing 
personality, psychological health and functioning, and attitudes and intentions. We therefore examined 
and controlled for the effects of social desirability. The 33-item Marlowe-Crowne Social Desirability 
Scale (MC-SDS [52]) was designed to measure social desirability independent of psychopathology. 
MC-SDS assesses whether respondents are responding truthfully or are misrepresenting themselves.
Psychometric studies of the MC-SDS have identified a number of possible scoring schemes and previous
psychometric studies in the target population of NCM recruits found only partial support for some of the
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existing scoring schemes [53]. We therefore conducted psychometric analyses (results to be published in 
a separate report) with the pilot data in order to determine optimal scoring. 

2.4.1.5.4 Stress Management Skills Test of Performance Strategies (TOPS) 

Five subscales, each consisting of four items, of the Test of Performance Strategies (TOPS [54]) was used 
to assess self-reported use of stress management skills taught in R2MR: goal setting, self-talk, control of 
negative thinking, mental imagery (i.e., visualization), and relaxation. Similar to previous research in 
military settings [4], referents were adapted for a military context. The TOPS subscales have 
demonstrated good internal consistency reliabilities, with Cronbach’s alphas of .82 to .93 (goal setting), 
.76 to .83 (self-talk), .80 to .93 (imagery), .75 to .83 (negative thinking) and .70 to .84 (relaxation) [4], 
[55]. These subscales have shown convergent validity (goal setting, imagery, relaxation and self-talk 
[55]) and divergent validity (negative thinking [55]) with some or all subscales of the Athlete 
Engagement Questionnaire (Confidence, Dedication, Vigor, Enthusiasm). Additionally, negative thinking 
has been found to correlate positively with all subscales of the Athlete Burnout Questionnaire [55]. The 
evidence for the structural validity of the TOPS, however, has been mixed and the TOPS has continued to 
evolve over the years with the addition of new items and removal of poorly constructed items. We 
therefore conducted psychometric analyses with the pilot data (results to be published separately) to 
determine optimal scoring. 

2.4.1.5.5 Mental Health Literacy (R2MR Program Evaluation Form) 

R2MR training uses the Mental Health Continuum Model to teach basic mental health literacy skills (i.e., 
understanding mental health and mental illness, understanding mental health lies on a continuum, 
recognizing signs and symptoms at various levels of health and illness). Importantly, R2MR does NOT 
teach symptoms of specific mental disorders. Thus, existing measures of mental health literacy, which 
focus on recognition of the common symptoms of specific disorders (e.g., depression, PTSD) [56], [57] 
were not appropriate assessment tools for mental health literacy in this study. We therefore used items 
from a questionnaire, the R2MR Program Evaluation form, developed by the R2MR stakeholders to 
assess two aspects of mental health literacy, knowledge of basic mental health concepts, and confidence 
in using available resources to help self and others when mental health issues do arise [58]. Neither the 
English nor the French version had undergone any psychometric work to date. We therefore conducted 
psychometric analyses (results to be published in a separate report) with the pilot data to determine 
optimal scoring. 

2.4.1.6 Other Measures 

2.4.1.6.1 Intervention Adherence (i.e., Treatment Fidelity) 

The intervention condition was assessed for treatment fidelity, with the observer (S.O., of the DGHS) 
using a systematic Fidelity Checklist to determine whether key R2MR components were covered. The 
Fidelity checklist has been developed and used in the context of a 4-year program of research on R2MR 
at BMQ. A quarter of the Intervention sessions were observed for intervention adherence/treatment 
fidelity. The observer (S.O.) had been trained as an R2MR instructor and had also received additional 
training from the Principal Investigator of the study (D.F.) on how to use the Fidelity Checklist. 
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2.5 Pilot Sample Size 

Sample size for the pilot was based on the main objective of the pilot study, as well as practical 
considerations. The main objective for the pilot was to test the feasibility of the study design and 
procedures. Based on prior research we conducted in the same target population and setting, we expected 
that 3–4 platoons per study condition would be sufficient to test feasibility. We could have collected data 
from a larger sample in the pilot phase; however this would have pushed back the start date of the GRCT 
even more. Considering that the larger GRCT is expected to run for 1.5 years [59], [60], and based on 
discussions with CFLRS staff, we decided to minimize the duration of the pilot by limiting it to the 
eight platoons that would normally be ineligible for the larger GRCT. 

2.6 Randomization 

For the eight Anglophone platoons in the pilot study, blocked randomization was utilized to ensure that 
four platoons were in the intervention condition and four platoons were in the control condition. Block 
randomization divides platoons into blocks with the same size (2n, where n is an integral), then 
randomizes platoons in each block so that the same number of platoons (n) are assigned to Group 1 (i.e., 
intervention) and 2 (i.e., control). Compared to simple randomization, which does not guarantee equal 
numbers between study arms, blocked randomization has the advantage of ensuring that the number of 
platoons in Intervention (Group 1) and Control (Group 2) conditions are balanced at any stage of the trial 
[61], [62]. Randomization was generated by the biostatistician for the GRCT (A.L.) using Random 
Allocation Software – Version 1.032 [63] and provided to CFLRS several months in advance of the pilot. 

2.7 Allocation, Implementation, and Blinding 

The GRCT is designed to be triple-blinded, meaning that the principal investigator, the participants, and 
those administering the data collection sessions will be shielded from information regarding intervention 
assignment.  

For the pilot study, we did not attempt blinding of the principal investigator as we wanted the principal 
investigator to be able to fully investigate problems with randomization and allocation and to be able to 
communicate with the CFLRS Standards and Scheduling Divisions to resolve problems. We initially 
planned for the data collection sessions to be administered by contractors who would be blind to 
randomization and allocation. Unfortunately, delays in contracting necessitated the use of DRDC Toronto 
staff to administer the data collection sessions; these staff members were not blind to the randomization 
scheme generated by the biostatistician.  

To achieve blinding and allocation concealment from the pilot study participants, we told pilot study 
participants only that all NCM recruits would receive R2MR during the BMQ and that the study they 
would be participating in is intended to examine the efficacy of R2MR by examining psychological 
health, resilience, attitudes, and performance at three assessment points during the BMQ. We specifically 
did not tell them that half the platoons would receive R2MR at Week 2 and half at Week 9. 
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2.8 Funding, Ethics Approval, and Trial Registration  

The R2MR GRCT and the pilot study were funded by DGHS. The funders did not play a role in study 
design, analysis, or interpretation of the pilot findings. The protocol for the study was reviewed and 
approved by the DRDC Toronto Human Research Ethics Committee, DRDC Toronto Protocol 2016-021.  

The R2MR GRCT is registered at: http://www.isrctn.com/ISRCTN52557050. 

2.9 Analytic Methods 

Some recruits going through BMQ training pause their training due to not meeting fitness requirements, 
getting injured or falling sick. Once ready to resume their training, these recruits may then be moved into 
a new platoon that is different than the platoon that they started their BMQ training in (i.e., the recruits 
get “recourse”). This poses obvious problems for GRCTs as recoursed recruits may move from 
Intervention to Control groups (and vice versa). For this reason, we decided to remove recoursed recruits 
from the main efficacy analyses, although we collected data from them. We decided to collect data from 
recoursed recruits in order to be able to conduct additional analyses to determine whether adding back in 
recoursed recruits changed efficacy results or not. We used information from the CFLRS administrative 
database to create a variable indicating whether a given participant was a “new” or a “recoursed” recruit. 

Data collected in this pilot study are clustered. Recruits complete their BMQ and R2MR training as 
groups/platoons and randomization can only be done at the group/platoon level. Recruits within the same 
platoons share experiences with each other and will become more similar as BMQ training unfolds; thus, 
recruits within a platoon are more likely to have similar responses and performance metrics than recruits 
from other platoons. Analysis of such data without considering the clustered nature of the data would 
result in underestimated variance, possibly leading to spurious findings. To account for the clustered 
nature of the data, we used mixed effect models to examine efficacy. For continuous outcomes, we 
employed mixed linear models assuming random intercepts and slopes to account for platoon level 
differences [64], [65]. For binary outcomes, we used generalized linear mixed models [66] to assess 
individual-level differences while taking into account the platoon-level covariance.  

For outcomes that were included in both Follow-up 1 and Follow-up 2 assessments, we assessed if R2MR 
improves individual-level outcomes at Follow-up 1 and Follow-up 2 assessments, separately. The 
following variables were adjusted for in all the models for assessing R2MR effects: baseline outcome (if 
available), age, gender, ethnicity, education, self-reported physical health status, self-reported mental 
health status, K-10 score, SUDS score, GAD-7 score, PHQ-9 score, CD-RISC score, the Shipley score, 
and the MC-SDS score. In calculating the least squares means in the mixed linear models, we used 
inverse-probability-of-attrition-weights to account for the potential bias due to differential attrition 
between intervention and control conditions. 

In testing the potential beneficial effects of R2MR on each of the main categories of outcomes (i.e., 
psychological health, mental health service use attitudes and intentions, and military performance) we did 
not employ multiple correction to adjust the p-values for statistical significance, for two reasons. First, the 
outcome variables in the same category (e.g., psychological health) are correlated. For example, 
correlations among the psychological health outcomes of psychological distress, depression, and 
generalized anxiety were all greater than 0.71. Given that these variables are correlated, it is highly 
plausible that similar results will be obtained for them from statistical testing. In this kind of situation, 
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Type I error rate is far less inflated than in the case where all the outcome variables used in statistical 
testing are independent of each other. In other words, applying multiple correction to adjust p-values for 
significance testing is inappropriate when the outcomes are correlated as the correction has the potential 
of leading to under-reporting of study findings [67], [68]. Furthermore, this study is a pilot study where 
there is low statistical power for detecting significant effects based on our small sample. The pilot study 
nature also means that we would like to explore possible findings and we pay less attention to statistical 
testing than the clinical significance of the findings. We agree with others that “it is better to tolerate 
findings that may later prove to be false than to prematurely discard potentially useful observations 
because of Type 2 errors caused by corrections for multiplicity” [69]. 

In the presence of results showing statistically significant differences between the Intervention and 
Control conditions, we calculated and reported effect sizes to quantify the beneficial effects of R2MR on 
continuous outcomes. Cohen’s d was computed as the difference in the mean scores of two samples 
divided by the pooled standard deviation [70]. Effect sizes of .2 are considered “small,” .5 “medium,” and 
.8 or above “large.” For binary outcomes, Odds Ratios (ORs) for the association between R2MR and each 
of the outcomes were calculated to quantify the effect sizes of R2MR. We conducted all analyses using 
Statistical Analysis Software (SAS), Version 9.4 (SAS Institute, Cary, North Carolina) [71]. 
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3 Results 

3.1 Participation and Attrition Rates 

We discussed the details of participation and attrition rates in the first two reports from the pilot, focusing 
on feasibility and an updated power analysis, respectively [18]. To re-iterate and briefly summarize 
participation and attrition rates here, “out of a possible 427 potential participants, a total of 354 (82.90%) 
agreed to participate in the study and completed T1 or baseline data collection. Of those original 
354 participants, 296 completed T2 (Follow-up 1) data collection (83.62%) and 278 completed T3 (or 
Follow-up 2) data collection (78.53%). Two attrition rates were calculated (T1 to T2, and T1 to T3). The 
overall attrition rate for T1–T2 was 58/354 (16.38%) and the overall attrition rate for T1–T3 was 
76/354 (21.47%)” [18] (p. 14). Consent for data linkage to the CFLRS administrative database (and other 
administrative and research databases) was provided by 267 (66.3%) participants. 
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3.1.1 Participant Flow 

Figure 2:: Participant fflow. 
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3.2 Recruitment 

Participants for the pilot were recruited between October 31, 2016 and February 8, 2017. The pilot ended 
after data were collected from the eight platoons since the pilot objectives were to test the feasibility of 
the larger GRCT with only eight platoons. 

Table 1: Pilot dates for Anglophone platoons. 

Platoon 
Number 

BMQ Start 
Date 

Condition Data 
Collection 
Time 1 

R2MR 
Date  

Data 
Collection 
Time 2 

Data 
Collection 
Time 3 

182  10/31/2016 Control 11/10/2016  01/27/2017  11/30/2016 01/24/2017 

183 10/31/2016 Intervention 11/08/2016 11/09/2016 11/29/2016 01/25/2017 

186  11/07/2016 Control 11/16/2016 02/02/2017  12/07/2016  01/31/2017 

187 11/07/2016 Intervention 11/15/2016 11/18/2016 12/06/2016 02/01/2017 

188 11/07/2016 Control 11/17/2016 02/01/2017 12/05/2016 01/30/2017 

189 11/14/2016 Intervention 11/22/2016 11/24/2016 01/12/2017 02/06/2017 

190 11/14/2016 Intervention 11/23/2016 11/25/2016 01/11/2017 02/08/2017 

191 11/14/2016 Control 11/24/2016 02/09/2017 01/12/2017 02/07/2017 

3.3 Baseline Data 

Baseline characteristics (age, gender, education, ethnicity, self-reported physical and mental health) of the 
Intervention and the Control platoons were reported in a previous Scientific Report focusing on feasibility 
[18]. The participants were young, predominantly White and male, with the majority reporting 
good-to-very good physical and mental health at Baseline. Of note, there were no statistically significant 
differences on baseline characteristics between the Intervention and Control conditions.  

As can be seen from Table 2, recruits in both conditions reported moderate levels of psychological 
distress on the K-10 and the SUDS, mild symptoms of anxiety and depression on the GAD-7 and the 
PHQ-9, and moderate levels of perceived psychological resilience at Baseline. This pattern of results 
corresponds to a relatively psychologically healthy population that may be undergoing some temporary 
stress (i.e., BMQ training) that may cause short-term psychological distress. 
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Table 2: Baseline scores for the main study outcomes. 

Baseline scores 
Intervention group Control group 

n Mean, SD n Mean, SD 

K-10 total score 175 19.05, 7.26 178 20.21, 6.75 

SUDS score 175 42.00, 25.44 178 41.04, 23.21 

GAD total score 174 7.76, 5.13 178 7.79, 5.61 

PHQ-9 total score 173 6.71, 5.66 177 6.35, 4.94 

Resilience (CD-RISC) total score 175 28.99, 5.78 178 28.97, 5.03 

Attitude (MHSU) 

Instrumental attitude 166 5.54, 1.43 165 5.60, 1.36 

Affective attitude 166 4.02, 1.48 164 4.06, 1.44 

Intention 173 5.16, 1.40 171 5.21, 1.35 

Self-efficacy 168 4.81, 1.19 167 5.06, 1.06 

Control 168 5.59, 1.15 168 5.66, 1.14 

Subjective norms 172 5.61, 1.06 169 5.53, 1.06 

Overall 169 5.16, 0.87 168 5.22, 0.84 

3.4 Outcomes 

3.4.1 Psychological Health and Psychological Resilience 

As can be seen from the Tables 3 and 4 below, there were no statistically significant differences on 
psychological health and resilience between the Intervention and Control groups at Follow-up 1 or 
Follow-up 2. Given the absence of statistically significant differences between the two conditions, no 
effect sizes were calculated. The adjusted mean scores for the Intervention and Control conditions were 
almost identical at Follow-up 1 and very similar at Follow-up 2 for psychological resilience. The adjusted 
mean scores for psychological health were slightly, albeit non-significantly, lower for the Control 
condition at Follow-up 1. At Follow-up 2, the adjusted mean scores for psychological health were either 
identical or again slightly lower for the Control group. These findings do not support the hypothesis that 
R2MR has beneficial effects on psychological health or psychological resilience. 
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Table 3: T2 (Follow-up 1) Adjusted least squares means from mixed linear model for assessing the effect 
of R2MR using inverse-probability-of-attrition-weights (Psychological Health and  

Psychological Resilience). 

T2 outcomes 
Intervention 

group 
Control 
group 

Difference (intervention—control) 

Estimates (95% CI) 
Cohen’s 

d 
p-value

K-10 total score 18.60 17.49 
1.11  

(-0.85–3.06) 
- 0.27

SUDS score 30.81 28.45 
2.56  

(-2.72–7.85) 
- 0.34

GAD-7 total score 5.99 5.77
0.21  

(-1.46–1.88) 
- 0.80

PHQ-9 total score 5.81 5.21
0.59  

(-0.37–1.56) 
- 0.23

Resilience (CD-RISC) total 
score 29.73 29.72 

-0.01
(-1.34–1.37) 

- 0.99

Note: For the K-10, SUDS, GAD-7 and the PHQ-9, higher scores indicate greater psychological distress 
(or worse psychological health). For the CD-RISC, higher scores indicate greater psychological 
resilience. The least squares means were calculated with the adjustment for baseline outcome, age, 
gender, ethnicity, education, self-reported physical health status, self-reported mental health status, K-10 
score, SUDS score, GAD-7 score, PHQ-9 score, CD-RISC resilience score, the Shipley score, and the 
MC social desirability score. In addition, the calculation used inverse-probability-of-attrition-weights to 
account for the potential bias due to differential attrition. 

Table 4: T3 (Follow-up 2) Adjusted least squares means from mixed linear model for assessing the effect 
of R2MR using inverse-probability-of-attrition-weights (Psychological Health and  

Psychological Resilience). 

T3 outcomes 
Intervention 

group 
Control 
group 

Difference (intervention—control) 

Estimates (95% CI) Cohen’s d p-value

K-10 total score 17.48 17.48 
-0.004

(-1.70–1.69) 
- 1.00

SUDS score 27.12 26.89 
0.23  

(-6.82–7.29) 
- 0.95

GAD-7 total score 4.88 4.82 
0.06  

(-1.09–1.20) 
- 0.92

PHQ-9 total score 4.58 4.42 
0.16  

(-1.09–1.41) 
- 0.80

Resilience (CD-RISC) total 
score 30.69 30.10 

0.59  
(-1.47–2.65) 

- 0.57
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Note: For the K-10, SUDS, GAD-7 and the PHQ-9, higher scores indicate greater psychological distress 
(or worse psychological health). For the CD-RISC, higher scores indicate greater psychological 
resilience. The least squares means were calculated with the adjustment for baseline outcome, age, 
gender, ethnicity, education, self-reported physical health status, self-reported mental health status, K-10 
score, SUDS score, GAD-7 score, PHQ-9 score, CD-RISC resilience score, the Shipley score, and the 
MC social desirability score. In addition, the calculation used inverse-probability-of-attrition-weights to 
account for the potential bias due to differential attrition. 

3.4.2 Mental Health Service Use Attitudes and Intentions 

There were no statistically significant differences between the Intervention and Control conditions on any 
of the CAF-MHSUQ subscale scores at the first Follow-up. However, there was a trend towards 
significance on the Overall Scale score, with the Intervention group reporting more favourable 
attitudes/intentions compared to the Control condition (Cohen’s d = .23). The results were in the same 
direction (more favourable attitudes and intentions for the Intervention group) but not significant on the 
other subscales. 

By the second Follow-up, the differences between the Intervention and Control groups became 
statistically significant for the Overall Scale, as well as for all but one of the subscales. The effects sizes 
ranged from small to medium (Cohen’s d = .24 to .37). 

Table 5: T3 (Follow-up 2) Adjusted least squares means from mixed linear model for assessing the effect 
of R2MR using inverse-probability-of-attrition-weights (Mental Health Service Use  

Attitudes and Intentions). 

T2 outcomes 
Intervention 

group 
Control 
group 

Difference (intervention—control) 

Estimates  
(95% CI) 

Cohen’sd p-value

CAF-MHSUQ 

 Instrumental attitude 5.75 5.59 
0.16  

(-0.16–0.47) 
- 0.32

 Affective attitude 4.08 3.95 
0.14  

(-0.24–0.51) 
- 0.47

 Self-efficacy 5.02 4.83 
0.19  

(-0.14–0.52) 
- 0.26

 Control 5.78 5.54 
0.24  

(-0.061–0.55) 
- 0.12

 Subjective norms 5.74 5.63 
0.10  

(-0.14–0.35) 
- 0.40

 Intention 5.17 4.95 
0.22  

(-0.083–0.52) 
- 0.16

 Overall Scale 5.25 5.06 
0.19  

(-0.015–0.40) 
0.23 0.068



DRDC-RDDC-2018-R158 21 

 

Note: For the CAF-MHSUQ, higher scores indicate more favourable attitudes and intentions towards 
mental health service use. The least squares means were calculated with the adjustment for baseline 
outcome, age, gender, ethnicity, education, self-reported physical health status, self-reported 
mental health status, K-10 score, SUDS score, GAD-7 score, PHQ-9 score, CD-RISC resilience score, 
the Shipley score, and the MC social desirability score. In addition, the calculation used 
inverse-probability-of-attrition-weights to account for the potential bias due to differential attrition. 

Table 6: T3 (Follow-up 2) Adjusted least squares means from mixed linear model for assessing the effect 
of R2MR using inverse-probability-of-attrition-weights (Mental Health Service Use  

Attitudes and Intentions). 

T3 outcomes 
Intervention 

group 
Control 
group 

Difference (intervention—control) 

Estimates (95% CI) Cohen’s d p-value

Attitude (MHSU) 

Instrumental attitude 5.66 5.54 
0.13  

(-0.18–0.43) 
- 0.41

Affective attitude 4.49 4.13 
0.36  

(0.052–0.68) 
0.25 0.023

Self-efficacy 5.26 4.99 
0.27  

(0.021–0.52) 
0.25 0.034

Control 5.65 5.31 
0.34  

(-0.014–0.69) 
0.30 0.060

Subjective norms 5.67 5.42 
0.25  

(-0.0034–0.51) 
0.24 0.053

Intention 5.27 4.92 
0.34  

(0.063–0.62) 
0.25 0.017

Overall Scale 5.35 5.04 
0.31  

(0.12–0.50) 
0.37 0.002

Note: For the CAF-MHSUQ, higher scores indicate more favourable attitudes and intentions towards 
mental health service use. The least squares means were calculated with the adjustment for baseline 
outcome, age, gender, ethnicity, education, self-reported physical health status, self-reported 
mental health status, K-10 score, SUDS score, GAD-7 score, PHQ-9 score, CD-RISC resilience score, 
the Shipley score, and the MC social desirability score. In addition, the calculation used 
inverse-probability-of-attrition-weights to account for the potential bias due to differential attrition. 

3.4.3 BMQ Graduation Status and Other Military Performance Outcomes 

The BMQ graduation rate was very similar between the Intervention (92.59%) and the Control groups 
(90.35%). We compared the probability of graduation across the two conditions, controlling for the same 
baseline measures we controlled for in the mixed models for our continuous outcomes. There was a trend 
towards a significant difference between the Intervention and the Control groups (Odds ratio = 2.72, 95% 
CI: 0.76–9.72, p-value = 0.13). The results suggest that the probability of graduation was 2.72 times 
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higher in the Intervention group than the Control group indicating that R2MR may have beneficial effects 
on BMQ graduation rate. However, as can be seen from the large confidence interval, the effect is of great 
imprecision/uncertainty. 

In addition to BMQ graduation rate, we were able to look at six additional intermediate military 
performance measures that might be of interest in the BMQ context. The First Aid scores were very 
similar across the Intervention and Control groups, 95.77 and 95.42, respectively. Results from the mixed 
linear models controlling for the same baseline measures as in all other mixed models indicated that the 
difference was not statistically significant (difference = .35, p-value = 0.69). Similarly, the FORCE test 
scores at Week 8 across the Intervention and the Control groups were very similar, 90.22 and 90.75, 
respectively. Results from the mixed linear models controlling for the same baseline measures as in all 
other mixed models plus Week 1 FORCE Test scores indicated that the difference was not statistically 
significant (difference = -0.53, p-value = 0.40). For the 13-K March success, success rate was about 10% 
higher in the Intervention than the Control groups, 93.14% and 83.96%, respectively. We compared the 
probability of 13-K March success across the two conditions, with the same adjustments as those for 
BMQ graduation rate. There was a trend towards a significant difference between the Intervention and the 
Control groups (Odds ratio = 5.53, 95% CI: 0.72–42.45, p-value = 0.10). The results suggest that the 
probability of 13-K March success was 5.53 times higher in the Intervention group than the Control group 
indicating that R2MR may have beneficial effects on 13-K March success. However, as can be seen from 
the very large Confidence Interval, the effect is of great imprecision/uncertainty. For the Weapons 
Handling test, success rate was similar across the Intervention and Control groups, 92.73% and 90.60%, 
respectively. The difference between the two groups was not statistically significant (Odds ratio = 1.32, 
95% CI: 0.43–4.06, p-value = 0.63). For the Weapons Shooting test, the scores were similar across the 
Intervention and the Control groups, 21.93 and 20.90, respectively. The difference was not statistically 
different (difference = 1.02, se = 0.90, p-value = 0.26). Finally, for the Gas Hut, success rate was higher 
for the Intervention compared to the Control group (92.73% versus 88.03%, respectively) but this 
difference was not statistically significant (Odds ratio = 1.73, 95% CI: 0.65–4.56, p-value = 0.27). 

In addition to looking at group differences on key outcomes, we explored group differences at Time 3 
(Follow-up 2) on two measures of interest, the TOPS and the Mental Health Literacy (MHL) scale. The 
TOPS measures the use of performance strategies that are very similar to and in some cases identical to 
those stress management skills taught in R2MR (i.e., Diaphragmatic Breathing/Relaxation, 
Visualization/Imagery, Goal-Setting, and Positive-Negative Self-Talk). The MHL measures knowledge of 
basic mental health concepts and confidence in using available resources to help self and others when 
mental health issues do arise. By exploring group differences in these two measures, we wanted to 
explore the extent to which the stress management and mental health literacy skills taught in R2MR had 
been taken up by the Intervention group. We wanted to look at the uptake of key learning objectives in 
R2MR partly based on our previous research in this population and setting showing that many recruits fail 
to understand and apply the skills taught in R2MR [19], [20], [26], [27]. For the pilot, if R2MR skills 
were learned and practiced, there should have been large differences between the Intervention and the 
Control groups by the last assessment point, Time 3 (Follow-up 2). For both the MHL and the TOPS 
subscales, the Intervention group scores were higher. However, as can be seen in Table 7, on the 
MHL, the difference between the Intervention and the Control group was relatively small and was not 
statistically significant. Similarly on the four subscales of the TOPS, the differences across the two 
conditions were quite small and not statistically significant. 
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Table 7: T3 (Follow-up 2) Adjusted least squares means from mixed linear model for assessing the effect 
of R2MR using inverse-probability-of-attrition-weights (MHL and TOPS). 

T3 outcomes 
Intervention 

group 
Control 
group 

Difference (intervention—control) 

Estimates  
(95% CI) 

Cohen’s d p-value

MHL 3.94 3.81 0.13 - 0.14

TOPS

Positive/negative 
thinking 

3.69 3.62 
0.07  

(-0.12–0.25) 
- 0.47

Imaginary  3.51 3.41 
0.10 

 (-0.18–0.37) 
- 0.47

Goal setting 3.54 3.36 
0.18 

 (-0.086–0.45) 
- 0.18

Relaxation 3.08 3.04 
0.04  

(-0.20–0.29) 
- 0.72

Note: For the MHL, higher scores indicate greater knowledge of basic mental health concepts and greater 
confidence in using available resources to help self and others when mental health issues do arise. For the 
TOPS, higher scores indicate more frequent use of the specific stress management skill in question. The 
least squares means were calculated with the adjustment for baseline outcome, age, gender, ethnicity, 
education, self-reported physical health status, self-reported mental health status, K-10 score, SUDS 
score, GAD-7 score, PHQ-9 score, CD-RISC resilience score, the Shipley score, and the MC social 
desirability score. In addition, the calculation used inverse-probability-of-attrition-weights to account for 
the potential bias due to differential attrition. 

3.4.4 R2MR Intervention Fidelity  

The completed Intervention Fidelity Checklists for the two sessions that were observed can be found in 
Annex C. As can be seen, the instructor adhered perfectly to the standard R2MR material in both sessions 
and there were no significant omissions or deviations from the standard material, nor any significant 
insertions of new, contradictory material. 

3.5 General Discussion 

The main purpose of the pilot GRCT on R2MR was to examine the feasibility of the proposed efficacy 
trial, using a small, convenience sample. Feasibility in the current pilot was examined by looking at 
participation and attrition rates, threats to validity, the success of randomization, and blinding, the success 
of scheduling (intervention and data collection), intervention fidelity, and data collection and 
management procedures. We summarized the results focusing on feasibility in a separate report [18]; the 
overall assessment of that report was that the larger GRCT on R2MR is indeed feasible. 

In the current Scientific Report, we provide results from descriptive and efficacy analyses on the main 
study outcomes. Before we discuss these findings, we need to outline some important limitations. The 



24 DRDC-RDDC-2018-R158 

 

efficacy results from the pilot study must be interpreted with great caution, and with full consideration of 
these limitations. Some of these limitations are generic and apply to all pilot and feasibility studies in 
preparation for an RCT. We discuss these limitations first. Others are specific to the current pilot; we 
discuss these next. 

First, it should be kept in mind that the existing scientific literature on pilot or feasibility studies in 
preparation for a full RCT or GRCT clearly recommends against using efficacy results from a pilot to 
determine whether a planned GRCT is feasible or should move forward. Pilot studies by definition have 
small samples and are not sufficiently-powered for hypothesis testing. Thus, “nonsignificant statistical 
tests—those that fail to achieve the largely arbitrary criterion of p < .05” [72] (p. 172) cannot be taken as 
“indicative of the poor feasibility of future planned research or as the need for “more research” before 
research can be scaled up.” 

Second, it should be kept in mind that the existing Scientific Literature on pilot or feasibility studies in 
preparation for a full RCT or GRCT also advises against using efficacy results from a pilot or feasibility 
study to determine in a preliminary fashion whether an intervention is beneficial or not (i.e., hypothesis 
testing) or how beneficial an intervention is (i.e., estimation of effect size). A pilot or feasibility study is 
not designed for these purposes. It usually has a small sample size and is simply not sufficiently powered 
for assessing intervention effects. The risk for Type II error (a false negative, in this case concluding that 
R2MR has no beneficial effect when in fact it does) is considerable in pilot studies. Furthermore, “it is 
possible, but highly unlikely [emphasis added], that the between group effect size (d) from a pilot study 
sample will provide a reasonable estimate of the population effect size (Δ), but that cannot be known 
based on the pilot data… This estimation problem has to do with the precision of d and its relation to 
sample size. Estimates become more precise with larger sample sizes” [73] (pp. 4–5). In the case of a 
significant intervention effect being detected in an underpowered pilot study, another caution should be 
taken in interpreting significant results. When sample size is small, the risk of Type I error (a false 
positive, concluding that R2MR has a beneficial effect when in fact it does not) is also inflated [74].  

Third, pilot and feasibility studies have small, and likely unrepresentative, samples. Therefore, even if we 
were to ignore the problem of insufficient power to conduct hypothesis testing, we would still need to be 
very cautious in interpreting efficacy results given the limited generalizability of the pilot. Relatedly, if 
the pilot sample is not randomly selected (as in our case) and is possibly not representative of the larger 
population of interest (the NCM recruit population), significant results we see in the pilot may be unique 
to the pilot sample and may not be replicated in a larger GRCT.  

As stated previously, in addition to the limitations of pilot and feasibility studies in general, there are 
specific limitations to the current pilot on R2MR that should add to the caution that must be exercised 
when interpreting efficacy results. As we briefly stated earlier in this report (and fully discuss in a 
separate report focusing on feasibility), due to delays in contracting, we could not use contractors blind to 
study allocation to administer the data collection sessions in the pilot. Furthermore, in order to be able to 
investigate problems with randomization, scheduling, and allocation during the pilot, we also did not 
attempt the blinding of the PI during the pilot. This introduces additional sources of bias into the pilot. To 
give one example, unblinding DRDC Toronto staff administering the data collection sessions could easily 
lead to greater effort being put into decreasing lost-to-follow-up (i.e., attrition) rate in the Intervention 
group, which can subsequently affect efficacy results.  

Finally, as we stated previously in this Scientific Report, the platoons included in the pilot were those that 
differed significantly from all other platoons that complete their BMQ training at CFLRS. The 
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eight platoons included in the pilot paused their BMQ training and went home for three weeks during the 
Winter Break. Based on our prior research on the uptake of key learning objectives in R2MR in this 
population [19], [20], [26], [27] and as noted by others in military resilience RCTs [4], we suspect that the 
larger military training context can significantly influence/modify the presumed beneficial effects of 
interventions such as R2MR. Thus, including platoons that start their BMQ training then leave the BMQ 
training context for three weeks and finally return to finish their BMQ training further limits the 
generalizability of the pilot efficacy findings and raises the possibility that any “significant” findings that 
emerge in the pilot are unique to the pilot sample (i.e., risk of a false positive or Type I error).  

Nevertheless, it is helpful to capture and publish descriptive and efficacy findings from pilot or feasibility 
studies. “Researchers have an ethical and scientific obligation to attempt publishing the results of every 
research endeavor” [75] (p. 6), as long as they are clear about limitations of their work and exercise 
caution in interpreting the results when such caution is warranted. In fact, a review of current practices in 
publishing pilot and feasibility studies [17] found that the vast majority (about 81%) included some form 
of hypothesis testing. Furthermore, without efficacy testing, it is not possible to rule out unanticipated 
harmful effects for interventions such as R2MR. Unanticipated harmful effects may seem unlikely but are 
not that rare in well-meaning medical, psychological or public health interventions [76], [77]. Finally, it 
should be noted that military resilience training programs like R2MR, such as the Comprehensive Soldier 
Fitness (CSF) program in the U.S. have at times drawn criticism from the larger research community for 
not fully outlining the empirical foundations of the interventions that have been put together and for 
implementing the interventions before well-designed randomized control trials have fully established the 
safety and efficacy of the interventions [78]. In the context of this ongoing debate as to how resilience 
interventions should be developed, tested, and implemented, it makes sense to capture all findings, 
include those from pilot and feasibility studies, in the public domain. 

 In the context of all the limitations we outlined above, we note here first and foremost that we did not see 
any evidence of harmful effects for R2MR in the analyses. Furthermore, the efficacy findings showed 
some interesting patterns. First, looking at the seven variables measuring attitudes and intentions towards 
mental health service use, we found a very consistent pattern of beneficial effects for R2MR by the 
second Follow-up. Additional analyses not shown here but available upon request from the first author 
show these between-group differences to be driven both by small movements within the Intervention 
group towards more favourable attitudes and intentions and by small movements towards less favourable 
attitudes and intentions within the Control group. These movements seem to start as we look at change 
over time from the Baseline to the first Follow-up, and continue as we look at change over time from 
Baseline to the Second Follow-up. These results are strikingly similar to those we obtained in a previous, 
small, controlled but non-randomized study on R2MR [25]. In that earlier study, we assigned 
two platoons each to one of three conditions: R2MR attitude change using a Video, R2MR attitude 
change using PowerPoint Slides (as in the current pilot), and a no R2MR Control condition. All platoons 
were assessed with the CAF-MHSUQ at Week 2 (prior to R2MR exposure for the two Intervention 
conditions) and four weeks later at Week 6 (after R2MR exposure for the two Intervention conditions), a 
similar timepoint to the first Follow-up in the current pilot. In that study, we also found consistent 
beneficial effects for the Slide R2MR condition over both the Video R2MR and the Control conditions. 
Similar to the current pilot findings, the between-group differences for the Slide R2MR versus the 
Control condition seemed to be driven both by small movements within the Slide condition towards more 
favourable attitudes and intentions and by small movements in the Control group towards less favourable 
attitudes and intentions, from Week 2 to Week 6 of the BMQ. While the consistency of the findings 
within the current pilot and the similarity of the current findings to previous findings are both reassuring 
and increase our confidence that the results are not due to chance, the definitive empirical test of the 
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beneficial effects of R2MR on MHSU attitudes and intentions must still await data from the larger GRCT 
on R2MR. 

Second, looking at psychological health and psychological resilience outcomes, we find a consistent 
pattern of absence of beneficial effects at both Follow-up 1 and Follow-up 2. Given the Fidelity Checklist 
completed for the Intervention sessions showed perfect adherence to standard R2MR material, we do not 
suspect these findings to be driven by issues that relate to intervention fidelity. We did not previously 
examine the beneficial effects of R2MR on the outcomes included in this pilot; therefore, it is difficult to 
compare the current pilot findings to past R2MR research in this population. The absence of beneficial 
effects observed in this pilot are, however, consistent with the absence of beneficial effects on 
psychological health outcomes in the U.S. GRCT on mental health training during basic combat training 
[4]. Nevertheless, given the well-recognized limitations of pilot studies in hypothesis testing that we 
outlined above, and especially the very real chance for a false negative (Type II) error, the definitive test 
of the beneficial effects of R2MR on psychological health and resilience must also await data from the 
full GRCT.  

There are many possible explanations for an absence of beneficial effects for psychological health and 
resilience outcomes. It is possible that the psychological distress experienced by most recruits during 
BMQ training is temporary and short-lived and may resolve on its own; an Intervention such as R2MR 
may not be needed and as a result, may not show beneficial effects when tested. Or, it may be that the key 
“active ingredients” of R2MR are not the right active ingredients. It may be that the Big 4 skills are not 
the right skills to use to improve psychological health and resilience outcomes in the BMQ context. 
Alternatively, the skills might be the right skills and they may be appropriate for the BMQ context; 
however, they may be inefficiently learned and practiced due to the physically and mentally taxing BMQ 
training the recruits are undergoing. When we look at the uptake of two key active ingredients in R2MR 
in this pilot study (mental health literacy and the use of the Big 4 skills), we find as expected, that the 
scores on both the mental health literacy and the use of the Big 4 skills are higher for the Intervention 
group compared to the Control group. However, these differences are not significant and are not large, 
suggesting perhaps that there may have been limited uptake of these critical learning objectives. Our 
previous research in which recruits were tested a day after exposure to R2MR and then several weeks 
later did show that there is limited uptake of the Big 4 skills in the BMQ context [19], [20], [26], [27]. 
Unfortunately, explanations for the absence of beneficial effects are speculative at best. Testing these 
speculative hypotheses is difficult, even in the fully-powered larger GRCT, let alone the current small 
pilot. A GRCT is designed and sufficiently powered to answer only two key questions: Is the intervention 
(R2MR) beneficial? And how large is the beneficial effect? GRCTs are not designed to answer why an 
intervention did not seem to have the presumed beneficial effects.  

Third, looking at military performance outcomes, we found a mixed set of findings. For the Weapons 
Handling and Shooting tests, the Gas Hut, the FORCE test and the First Aid test, there were no beneficial 
effects detected. For the primary military performance outcome measure of BMQ graduation and the 
additional outcome of the 13-K March, we found a trend for beneficial effects. However, in both cases, 
the results were of great imprecision and uncertainty. The mixed set of results for R2MR’s beneficial 
effects on military performance outcomes are similar to the mixed results reported in the one existing 
U.S. study on mental skills training during basic combat training [4]. The inconsistency of the pilot results 
and the large imprecision around the estimates for BMQ graduation and the 13-K March both argue for 
waiting until the larger GRCT to determine whether R2MR improves military performance outcomes, and 
if so, whether this beneficial effect applies to only some or all outcomes of interest.  
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3.6 Conclusion 

In small pilot or feasibility studies, small sample size limits our ability for hypothesis testing. The 
common concern is increased Type II error in the case of obtaining non-significant results (i.e., a false 
negative, or erroneously concluding that R2MR has no beneficial effect when in fact it does). However, 
there is also a risk for increased Type I error (i.e., a false positive, or erroneously concluding the R2MR 
has beneficial effects even though it does not) in the case of obtaining significant results. The full 
empirical test of whether R2MR has beneficial effects must await data from the larger, sufficiently 
powered GRCT. 
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Annex B CONSORT Checklist 

Table B.1: CONSORT checklist. 

Item 
No 

Standard checklist item Extension for pilot trials Page No 

Title and abstract 
1a Identification as a randomised trial in 

the title 
Identification as a pilot or 
feasibility randomised trial in the 
title 

Title page 

1b Structured summary of trial design, 
methods, results, and conclusions (for 
specific guidance see CONSORT for 
abstracts) 

Structured summary of pilot trial 
design, methods, results, and 
conclusions (for specific 
guidance see CONSORT 
abstract extension for pilot trials) 

Page i 

Introduction 
Background and objectives: 
2a Scientific background and 

explanation of rationale 
Scientific background and 
explanation of rationale for 
future definitive trial, and 
reasons for randomised pilot trial 

Pages 1–2 

2b Specific objectives or hypotheses Specific objectives or research 
questions for pilot trial 

Pages 3–4 

Methods 
Trial design: 
3a Description of trial design (such as 

parallel, factorial) including 
allocation ratio 

Description of pilot trial design 
(such as parallel, factorial) 
including allocation ratio 

Pages 5–6 

3b Important changes to methods after 
trial commencement (such as 
eligibility criteria), with reasons 

Important changes to methods 
after pilot trial commencement 
(such as eligibility criteria), with 
reasons 

N/A 
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Results: Out of a possible 427 Non-Commissioned Member (NCM) recruits, a total of
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health or resilience at Follow-up 1 or Follow-up 2. For some but not all of the performance
outcomes, there was a trend toward beneficial effects. For attitudes and intentions towards
mental health service use, there were consistent and statistically significant beneficial effects at
Follow-up 2.

Conclusions: In this small pilot GRCT, we found mixed support for the presumed beneficial
effects of R2MR. These results must be interpreted with great caution in the context of the
well-recognized limitations of small pilot studies (e.g., the risk for Type I and II error) in
general, and the specific limitations of this pilot study in particular.
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Contexte: En route vers la préparation mentale (RVSM) est le programme de formation standard 
des Forces armées canadiennes (FAC) axé sur l’éducation en santé mentale et la résilience.
L’objectif général du programme RVSM est d’améliorer le rendement, la santé mentale, la
résilience et les attitudes à l’égard de l’utilisation des services de santé mentale par les
militaires. Depuis 2008, le programme RVSM est mis en œuvre tout au long de la carrière
militaire et des cycles de déploiement, et des milliers de militaires y ont déjà pris part. Comme
dans toute autre intervention à grande échelle en santé mentale au travail, on a dû tester
l’efficacité du programme RVSM afin de s’assurer qu’il atteignait bien ses objectifs. RDDC
Toronto s’est vu confier le mandat de procéder à un essai contrôlé randomisé (ECR) par grappes
pour évaluer l’efficacité du programme RVSM, lorsque les militaires y prennent part pour la
première fois, durant la qualification militaire de base (QMB). 

Objectif: Entre le 31 octobre 2016 et le 8 février 2017, on a réalisé une petite étude pilote afin
de préparer la tenue de l’ECR par grappes à plus grande échelle. L’objectif premier de l’étude
pilote était d’évaluer la faisabilité d’un ECR par grappes de plus grande envergure. Les 
conclusions quant à la faisabilité sont résumées dans un rapport précédent. Le présent rapport a
pour objectif de fournir une description et les résultats quant à l’efficacité tirés de l’étude pilote. 

Méthodes: Huit pelotons anglophones ont été recrutés pour l’étude et répartis aléatoirement soit
dans le groupe expérimental, soit dans le groupe témoin (avec intervention différée).
Trois séances de collecte de données ont eu lieu au cours des semaines 2, 5 et 9 de la QMB 
(référence [T1], suivi 1 [T2] et suivi 2 [T3], respectivement). Lors de chacune des séances de
collecte de données, les participants ont rempli un questionnaire visant à évaluer leur santé
mentale et leur résilience, ainsi que leurs attitudes et intentions à l’égard de l’utilisation des 
services de santé mentale. Les pelotons répartis aléatoirement du groupe expérimental ont pris
part au programme RVSM durant la semaine 2 de leur QMB (après la première séance de
collecte de données); ceux du groupe témoin ont pris part au programme RVSM durant la
semaine 9 de leur QMB (après la dernière séance de collecte de données). On a obtenu des
résultats de rendement chez les participants qui avaient consenti au couplage de ces données
avec celles d’une base de données administrative de l’École de leadership et de recrues des
Forces canadiennes (ELRFC). On a procédé au couplage des données une fois l’étude pilote
terminée. Des modèles à effets mixtes ont été obtenus aux fins d’examen de l’efficacité. Dans le
cas des résultats continus, nous avons eu recours à des modèles linéaires à effets mixtes avec
ordonnée à l’origine et pentes aléatoires pour tenir compte des différences à l’échelle du
peloton. Dans le cas des résultats binaires, nous avons utilisé des modèles linéaires généralisés
mixtes pour évaluer les différences à l’échelle individuelle tout en tenant compte de la
covariance à l’échelle du peloton.  

Résultats: Sur 427 participants potentiels parmi les recrues militaires du rang (MR),
354 (82,90 %) ont accepté de prendre part à l’étude et terminé la collecte de données T1. Parmi 
les 354 participants du début, 296 ont terminé la collecte de données T2 (83,62 %) et 278 la 
collecte de données T3 (78,53 %). En tout, 267 participants (66,3 %) ont donné leur 
consentement au couplage des données. Au suivi 1 comme au suivi 2, on n’a noté aucune 
différence statistiquement significative entre les deux groupes sur le plan de la santé mentale ou
de la résilience. Pour certains résultats de rendement, mais pas tous, une tendance vers des effets 
bénéfiques se dégage. Dans le cas des attitudes et des intentions à l’égard de l’utilisation des
services de santé mentale, des effets bénéfiques ressortent de façon constante et statistiquement
significative au suivi 2. 

Conclusions: Au cours de la petite étude pilote prenant la forme d’un ECR par grappes, nous
avons obtenu des résultats mitigés à l’appui des effets bénéfiques présumés du programme
RVSM. Ces résultats doivent être interprétés avec la plus grande prudence compte tenu des



 

 

limites reconnues des petites études pilotes (p. ex. risque d’erreur de première ou de deuxième
espèce) en général, et des limites propres à cette étude pilote en particulier. 
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