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causing extensive damage and the death of one crew member. Photo by 
Marie France L’Ecuyer

Bottom left: Capt. Lisa Evong, centre, a Public Affairs Officer with the 

5th Canadian Division Support Base in Gagetown, NB, is shown with her 

daughters, Eden Avni (8), and Lyla Avni (6). Photo by Master Corporal 
Geneviève Lapointe/Canadian Forces Combat Camera

Bottom right: Firefighters from the 3rd Canadian Division 

Support Base (3 CDSB) Garrison Wainwright conduct 
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3 CDS B Detachment Wainwright, Imagery
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 EDITORIAL 

 Big changes ahead for  JMVFH  

 Th is year will be one of exciting transformation for the 
 Journal of Military, Veteran and Family Health  ( JMVFH ). 
In the last six years, we have worked hard to solidify 
our place in the world of military, Veteran, and family 
health research and emerge as a leader in the publication 
of world-class, multidisciplinary content to improve the 
health and well-being of our benefi ciary population. 
Now, we are ready to forge ahead, launching  JMVFH  
into a new era. 

 Starting in 2021,  JMVFH  will begin publishing 
three regular editions per year, along with two themed 
special editions. Increasing the number of annual off er-
ings from two to fi ve will allow the journal to publish 
more cutting-edge research about critical topics when 
it is most needed. Th is will put essential, reliable infor-
mation into the hands of practitioners, administrators, 
and policy makers so they are better able to make 
evidence-informed decisions that will benefi t military 
members, Veterans, and their families. 

 In addition,  JMVFH  will also make content more 
accessible to its audience. Beginning with this issue 
(7.1), lay summaries will appear with every published 
article. Lay summaries are an eff ective way to communi-
cate research to a non-specialist audience. Th ey explain, 
in plain language, the purpose and goals of a project and 
its impact on a specifi c population. Lay summaries tell 
a compelling story and have the potential to capture the 
interest of experts and the general public alike. Th ey are a 
key component in the journal’s eff ort to disseminate 
research fi ndings more broadly and appeal to a wider 
readership. 

 In 2021,  JMVFH  will also embark on a journey to 
address equity and inclusivity in its content. Th e journal 
supports the principles of the Sex and Gender Equity 
in Research (SAGER) guidelines, a set of internation-
al guidelines that encourages a systematic approach to 

reporting on sex and gender in health research.  JMVFH  
encourages awareness of the SAGER guidelines and the 
ethical value of addressing equity, diversity, and inclu-
sion in research. We are working toward incorporating 
these principles into our publications, and, as such, a se-
ries of questions related to SAGER guidelines has been 
included as part of our manuscript submission process. 
Providing authors an opportunity to acknowledge 
when their research incorporates these principles is the 
journal’s fi rst step toward adopting SAGER guidelines 
and improving health and well-being for all. 

 Another exciting development for  JMVFH  is the 
introduction of Altmetric badges (Altmetric, Lon-
don, UK,  https://www.altmetric.com/ ) for articles 
appearing on the journal’s website. Altmetrics are a 
means of tracking measurements and qualitative data 
that complement traditional citation-based metrics. 
Th ey capture how and where published research is be-
ing used and shared, such as social media networks, 
research blogs, or mainstream media and policy doc-
uments. Altmetric badges display this information in 
a format that tells a nuanced story of the research’s 
value, infl uence, and impact. Th ey provide instant 
feedback on knowledge mobilization and off er insight 
into the tangible eff ects of research — an invaluable 
asset to the journal’s ongoing eff orts to increase its 
footprint in the fi eld of military, Veteran, and family 
health research. 

 Th ese changes build on our publication’s past suc-
cess and will, no doubt, put us in good stead to lead 
the charge on changing the face of research for serving 
members, Veterans, and their families. 

  Stéphanie   A . H .  Bélanger ,  CD ,  PhD , and  
David   Pedlar ,  PhD  

  Co-Editors-in-Chief,  JMVFH 
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 Are we ready for measurement-based care? 
Examining organizational readiness for change among 
Canadian Armed Forces mental health care providers 

  Eva   Guérin  a ,  Bryan   Garber  b  and  Jennifer   E.  C .  Lee  a  

     ABSTRACT 
  Introduction : Measurement-based care involves the use of routine symptom measures to monitor outcomes and adapt 
treatments to patients’ needs. Th e Client-Reported Outcomes Monitoring Information System (CROMIS) has been 
progressively implemented at Canadian Forces (CF) Health Services Centres to assist with clinical decision making 
and improve mental health outcomes. Th e central objective of this study was to examine organizational readiness to 
implement CROMIS among Canadian Armed Forces (CAF) mental health care providers.  Methods : A cross-sectional 
online survey was administered to health care providers across 17 CF clinics. Providers completed the Organizational 
Readiness to Change Assessment tool based on the Promoting Action on Research Implementation in Health Services 
framework. Analyses were conducted on the Evidence and Facilitation scales of 55 completed surveys to identify imple-
mentation barriers and enablers.  Results : Th e evidence base for CROMIS was perceived as relatively strong, although 
several respondents disagreed that CROMIS takes patients’ needs and preferences into consideration. Moreover, pa-
tient education about CROMIS was not seen as readily available. Despite agreement that CROMIS clinical champions 
had been designated across clinics, there was some ambivalence about the champion’s responsibilities. A high degree 
of uncertainty was observed regarding plans for evaluating and improving the use of CROMIS.  Discussion : Although 
opinions about and attitudes toward CROMIS were generally favorable, its implementation had defi ned barriers and 
unknowns. Further research is needed to explore the breadth of modifi able implementation factors that can infl uence 
providers’ use of CROMIS to monitor treatment progress, thus improving mental health care for CAF patients. 

  Key words:  barriers, evidence-based, implementation, measurement-based care, mental health care , Canadian Armed 
Forces, CAF

 RÉSUMÉ 
  Introduction  : Les soins fondés sur des mesures consistent à mesurer les symptômes habituels pour évaluer les résultats 
cliniques et adapter les traitements aux besoins des patients. Le Système de surveillance des résultats signalés par les clients 
(SSRSC) a été progressivement mis en œuvre dans les Centres des services de santé des Forces canadiennes (FC) pour 
contribuer à la prise de décisions cliniques et améliorer les résultats en santé mentale. La présente étude visait principale-
ment à examiner la préparation organisationnelle nécessaire pour mettre le SSRSC en œuvre chez les fournisseurs/four-
nisseuses de soins en santé mentale des Forces armées canadiennes (FAC).  Méthodologie  : Les chercheurs ont proposé 
un sondage transversal en ligne aux fournisseurs/fournisseuses de soins de 17 cliniques des FC. Les fournisseurs/fournis-
seuses ont rempli l’outil d’évaluation de la préparation organisationnelle au changement d’après la structure de promotion 
des mesures de mise en œuvre de la recherche dans les services de santé. Les chercheurs ont procédé à des analyses sur les 
échelles de données probantes et de facilitation de 55 sondages pour déterminer les obstacles et les incitations à la mise en 
œuvre.  Résultats  : Le fondement du SSRSC sur des données probantes était perçu comme relativement solide, même si 
plusieurs répondants ne trouvaient pas que le SSRSC tenait compte des besoins et des préférences des patients. De plus, 
l’éducation des patients au sujet du SSRSC n’était pas considérée comme facile à obtenir. Même si on s’entendait pour dire 
que des porte-parole cliniques du SSRSC étaient désignés dans les cliniques, il y avait une certaine ambivalence quant à 
leurs responsabilités. Les chercheurs ont observé un fort degré d’incertitude quant aux plans en vue d’évaluer et d’amélior-
er l’utilisation du SSRSC.  Discussion  : Les avis et les attitudes envers le SSRSC étaient généralement favorables, mais il y 
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avait des obstacles et des inconnues défi nis à l’égard de sa mise en œuvre. D’autres recherches s’imposent pour explorer 
l’ampleur des facteurs de mise en œuvre modifi ables qui peuvent infl uer sur l’utilisation du SSRSC afi n de surveiller l’évo-
lution des traitements et d’ainsi améliorer les soins en santé mentale des patients des FAC. 

  Mots-clés :  fondé sur des données probantes, mise en œuvre, obstacles, soins fondés sur des mesures, soins en santé 
mentale , fournisseurs/fournisseuses, Forces armées canadiennes, FAC

LAY SUMMARY
Th e Client-Reported Outcomes Monitoring Information System (CROMIS) uses regular feedback from patients to 
guide mental health treatment and to improve mental health outcomes. Since 2018, CROMIS has been implemented 
in stages across Canadian Forces (CF) Health Services Centres. In this study, an online survey was administered to 
examine how prepared mental health care providers feel in terms of using CROMIS in their practice. Th e results from 
55 providers revealed generally positive attitudes towards CROMIS and its evidence. However, providers also felt that 
material to educate patients about this new system was limited and that the needs of patients themselves needed to be 
considered. Several providers reported not knowing about the roles and responsibilities of CROMIS leaders who were 
expected to guide others in using this new system. In addition, there was uncertainty about how CROMIS would be 
evaluated and improved in the future. Th is study helped to identify factors that could be helping or impairing CF men-
tal health care providers in using CROMIS to improve patient care.

 INTRODUCTION 
 Measurement-based care (MBC) is an evidence-based 
practice that refers to the use of routine symptom mea-
surement to inform treatment. MBC involves the use of 
patient-reported tools by health care providers to moni-
tor outcomes and adapt treatments to patients’ evolving 
needs. In mental health service delivery, inviting users 
(i.e., clients or patients) to complete standardized symp-
tom assessments increases user involvement and provides 
functional data to highlight treatment targets, observe 
progress or deterioration, and help address shortcomings 
in service provision.  1   Th e results of randomized controlled 
trials (RCTs) reveal that MBC, also known as routine 
outcome monitoring, can reduce treatment failures.  2–4   In 
various clinical settings, MBC has been linked with pa-
tient and provider satisfaction and with improvements in 
clinical outcomes, such as reduced symptom profi les and 
enhanced quality of life.  3, 5, 6   It can also enable collabora-
tion among teams of health care providers.  7   MBC is con-
sidered a transtheoretical and transdiagnostic approach or 
framework,  1, 3, 8   and in mental health care, the use of MBC 
is increasingly being endorsed as a standard of care.  2, 9, 10   

 In 2014, the Canadian Armed Forces (CAF) pro-
cured the Client-Reported Outcomes Monitoring In-
formation System (CROMIS) as an MBC tool to assist 
with clinical decision making and improve patient out-
comes. Originally developed by Veterans Aff airs Cana-
da (VAC) to meet the needs of the Operational Stress 
Injury Clinic network,  11   CROMIS uses periodic client 
feedback to help guide treatment and improve mental 
health outcomes.  12   As one of the fi rst systems of this 
kind in Canada, it leverages information technology 

through session-by-session administration of the brief 
Outcome Questionnaire (OQ–45) and interpretation 
using the OQ-Analyst soft ware.  13   For its use in the 
CAF, the e-platform for CROMIS was retooled (i.e., 
information management security) and rolled out na-
tionally and in phases, including onsite training, across 
Canadian Forces (CF) Health Services Centres begin-
ning in April 2018. Because the ultimate intent of this 
initiative is to integrate CROMIS into routine clinical 
mental health care delivery, there is value in identifying 
factors that may facilitate, or hinder, its use. 

 Despite strong empirical support for the value of 
MBC systems, such as CROMIS, persistent underuti-
lization in mental health care has been noted.  14   At the 
practitioner level, perceptions of burdensome admin-
istration procedures and disruptions to practice have 
been reported, as have fears of exposure to performance 
assessment.  15   At a broader level, organizational culture 
and organizational readiness for change may also con-
tribute to practitioners’ uncertainty or resistance to 
MBC. One theoretical framework that is widely en-
dorsed to represent essential determinants of success-
ful implementation of research into clinical practice 
is the Promoting Action on Research Implementation 
in Health Services (PARIHS) framework.  16, 17   PAR-
IHS was the preferred framework to examine factors 
associated with implementation success of an intensive 
facilitation strategy to support MBC in the context of 
the U.S. Department of Veterans Aff airs mental health 
program.  18   Consequently, this framework may off er in-
sights into CAF mental health care providers’ readiness 
to adopt CROMIS in their practice. 
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 Th e PARIHS framework posits that three core and 
cumulative elements determine the success of research 
implementation, and these elements in turn consist of 
distinct sub-components.  19   Th e fi rst core element, Evi-
dence, refers to the strength and nature of the evidence 
as perceived by multiple stakeholders. It encompasses 
diff erent sources of evidence, from RCT results to the 
extent to which patient preferences are considered. Th e 
second core element is the quality of the Context, or 
environment in which the research or practice is im-
plemented; it refl ects not only elements of the organi-
zational culture, but also leadership characteristics and 
performance measurement.  19   Finally, Facilitation in-
volves helping individuals and teams understand what 
they need to change and how to go about it; it focuses 
on characteristics of the implementation team and pro-
cesses, including communication and implementation 
planning (pertaining to the specifi c innovation).  19   

 To assess various elements of the PARIHS frame-
work, researchers developed the Organizational Readiness 
for Change Assessment (ORCA) tool — a self-reported 
tool that captures individuals’ beliefs regarding a particu-
lar evidence-based practice. From a diagnostic perspective, 
results generated using the ORCA provide a “prognosis” 
regarding the success of eff orts to change a practice at the 
organizational level, helping to identify needs or condi-
tions that can be targeted by implementation activities or 
resources.  20   To support the implementation of CROMIS 
across CF Health Services Centres, a study was therefore 
conducted that involved administering this tool to CAF 
mental health care providers. Specifi cally, the primary in-
tent of this study was to identify key barriers to and facilita-
tors of the use of CROMIS, with a focus on organizational 
readiness for change. A secondary objective was to explore 
the validity of using the ORCA to assess organizational 
readiness for change within the CF Health Services 
context. 

 METHODS 

 Study design and participants 
 A cross-sectional survey, consisting primarily of the 
ORCA, was administered between February and May 
2019 to 238 health care providers at 17 CF Health Ser-
vices Centres across Canada. A census approach was 
attempted, with members of the target population iden-
tifi ed by the CF Health Services Group. Specifi cally, the 
target population consisted of all military and civilian 
health care providers who played a role in the provision 
of mental health care in the CAF at the time the survey 

was launched and who would thereby be involved in us-
ing CROMIS. Complete surveys were received from 55 
mental health care providers, for an overall response rate 
of 23%. Th is study was approved by the Social Science 
Research Review Board for the Department of National 
Defence. Informed consent was provided by all partic-
ipants. 

 Survey and measures 
 Th e survey was administered online via email. Each 
clinic was assigned a unique survey URL in order to 
examine clinic-level participation and implementation 
trends. Th e survey consisted of a short series of questions 
to assess respondents’ demographic characteristics, in-
cluding age, sex, and occupation and the ORCA tool.  20   

 Th e ORCA originated in the Veterans Health 
Administration Quality Enhancement Research Ini-
tiative for Ischemic Heart Disease and consists of 77 
items.  20   Th e tool consists of three scales with multiple 
subscales developed to assess elements of the PARIHS 
framework: Evidence (four subscales), Facilitation (nine 
subscales), and Context (six subscales). Responses were 
scored on a fi ve-point Likert scale ranging from “strong-
ly disagree” to “strongly agree,” with the exception of 
items pertaining to evidence (“very weak” to “very 
strong”). Th e option to respond “don’t know/NA” was 
also available. Higher scores demonstrate a more favour-
able attitude and refl ect a greater readiness for change. 
Helfrich et al.  20   found general support for the reliability 
and factor structure of the ORCA. 

 In this study, the wording of the ORCA items was 
adapted to refl ect the CAF implementation context for 
CROMIS. In addition, for the purposes of this study, 
minor changes were made on the basis of pilot testing 
and feedback from subject matter experts. Th ese chang-
es included a slight reordering of subscales, defi ning key 
terms (e.g., CROMIS “Rollout team”), and removing 
six items on the basis of perceived redundancy; namely, 
all items in the style (progress) subscale.  21   Cronbach’s    
for the overall scales was .88, .90, and .93 for Evidence, 
Context, and Facilitation, respectively, indicating good 
internal consistency in this study. 

 Data analyses 
 Only the Evidence and Facilitation elements of the 
PARIHS framework are examined in this article be-
cause they pertain directly to the implementation of 
CROMIS. Given that they refl ect attitudes about gen-
eral quality of care and organizational change overall, 
items in the Context scale were not examined. In total, 
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responses to 46 items were analyzed. Data were exported 
from the online survey platform to IBM SPSS Statistics 
(version 23; IBM Corporation, Armonk, NY). Given 
the low number of responses (described in the Results 
section), simple frequency analyses were conducted on 
demographic variables and ORCA items. Responses for 
“strongly disagree” and “disagree” were pooled to refl ect 
disagreement and those for “strongly agree” and “agree” 
were pooled to indicate agreement. 

 All individual items were examined across clinics 
and across demographic categories. Stratifi ed analyses 
(i.e., by clinic or demographic group) were not conduct-
ed because of the small sample size. 

 RESULTS 

 Demographic information 
 Th e majority of respondents were women (64%) and 
aged between 35 and 54 years (72%). Nearly half of the 
respondents were social workers (43%), and the remain-
der consisted of nurses (16%), psychologists or psychi-
atrists (16%), and other professionals (e.g., addiction 
counsellor) (4%). Th ese proportions mirror those of the 
target population, with the exception of psychologists 
and psychiatrists, who were underrepresented by about 
half (i.e., 16% vs. 31%). A total of 21% of respondents 
did not indicate their profession. Health Services Cen-
tres (i.e., clinics) with the largest number of respondents 
included Ottawa, Esquimalt, Kingston, and Borden. 

 Evidence 
 Th e fi rst two items of this scale target discord between 
respondents and their colleagues about the available ev-
idence, based on the following statement: “Th e use of 
CROMIS will help signifi cantly improve outcomes in 
mental health care.” Th e fi rst question asked respondents 
about their own opinion of the evidence base for this as-
sertion. A total of 60% of respondents reported that the 
evidence base for CROMIS was strong, 9% felt that it 
was weak, and 32% were neutral. Th e second question 
asked respondents about the opinions of respected clin-
ical experts at their clinic regarding the evidence base 
for this statement. Th irty-nine percent felt that others at 
their clinic regarded the evidence as strong, and 15% felt 
they regarded it as weak, and a larger proportion were 
neutral or reported not knowing how other clinical ex-
perts perceived the evidence base for CROMIS (46%). 

 Proportions related to the three remaining Evidence 
subscales are shown in  Figure 1 . Multiple stakeholders 
perceived the evidence base for CROMIS as fairly good 

overall. More than half of respondents agreed that sci-
entifi c and clinical evidence for CROMIS was generally 
strong, and this included favorable perceptions of RCT 
support. Sixty-one percent agreed that CROMIS has 
more advantages than disadvantages for CAF patients. 
However, 58% of respondents disagreed or were ambiv-
alent about whether CROMIS takes into consideration 
the needs and preferences of patients themselves.  

 Facilitation 
 With respect to facilitating and enabling change for 
CROMIS,  Figures 2 - 4  present proportions for sub-
scales pertaining to CAF clinics’ capacity for internal 
facilitation.      

 As shown in  Figure 2 , respondents’ attitudes were fa-
vourable regarding the role of senior leadership and clin-
ical management in the use of CROMIS (e.g., agreeing 
on its goals and being informed and involved in its use). 
Most respondents were either neutral or agreed that se-
nior leadership proposed a feasible implementation plan 
with clear patient care goals and deliverables. Th e major-
ity of respondents recognized that a person at their clinic 
had been designated as a CROMIS clinical champion, 
characterized as a well-respected person who assumes 
responsibility for the success of a change initiative such 
as CROMIS (and who has the authority to carry this 
out). However, one-quarter of participants showed signs 
of ambivalence (i.e., “don’t know”) for items inquiring 
about the clinical champion’s actions and responsibilities.  

 Regarding the implementation plan for CROMIS 
( Figure 3 ), more than half (56%) believed that the re-
quired level of staff  support was available, whereas 20% 
did not. However, opinions were divided regarding the 
extent to which staff  input and opinions were consid-
ered in the CROMIS implementation plan. Moreover, 
although 65% of respondents agreed that appropriate 
provider training and education was in place in the 
current CROMIS implementation plan, only 27% felt 
that patient education was suffi  cient. Feedback regard-
ing resources to improve the implementation plan and 
communication for CROMIS was divided ( Figure 3 ). A 
high percentage of “don’t know” responses was observed 
for items pertaining to communication about CROMIS 
(32-36%). For example, as shown in  Figure 3 , 35% of re-
spondents were unsure whether regular feedback on the 
eff ects of using CROMIS would be provided.  

 In terms of tools in place to facilitate the use of 
CROMIS, more than half (61%) disagreed that staff  
incentives for implementing CROMIS were available 
( Figure 4 ). Likewise, 41% disagreed about the availability 
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  Figure 2 . Proportion of responses for Facilitation subscales   (5 and 7. senior leadership and management; 6. clinical cham-
pion characteristics) 

  Figure 1 . Proportion of responses for the Evidence subscales (2. research evidence; 3. clinical experience; 4. patient 
preferences) 
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  Figure 3 . Proportion of responses for Facilitation subscales (8. implementation team roles; 9. implementation plan; 10. 
communication) 

  Figure 4 . Proportion of responses for Facilitation subscales (11. implementation resources; 12. implementation evaluation). 
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of material to make patients themselves aware of CRO-
MIS. Similarly, questions about facilitating the use of 
CROMIS and the plans for evaluating and improving its 
use also elicited uncertainty among respondents (26%-
48%), such as the use of patient and staff  satisfaction sur-
veys ( Figure 4 ). In particular, 48% reported not knowing 
whether clinical leaders would review CROMIS results. 

 DISCUSSION 

 Summary of fi ndings and implications 
 Guided by elements of the PARIHS framework, this 
study examined organizational readiness for implement-
ing CROMIS (i.e., an MBC system) among mental health 
providers at CF Health Services Centres. Th ere is robust 
and consistent support for the use of MBC to objectively 
monitor treatment progress, benefi ting both patient and 
provider.  2, 22   Th e results of this study demonstrate that, 
although opinions about and attitudes toward CRO-
MIS are generally favourable in regard to the evidence 
base, benefi ts for patients, and the investment of senior 
leadership in CROMIS implementation, there are de-
fi ned barriers to and unknowns in its execution. 

 In this study, respondents recognized the strength 
of the evidence from research and professional knowl-
edge of CROMIS, which may encourage their use of it.  12   
Indeed, Ross et al.  12   found that there was lower skep-
ticism of the benefi ts of routine outcome measurement 
among clinicians who used CROMIS at VAC Opera-
tional Stress Injury clinics. However, this study revealed 
that several respondents disagreed or were ambivalent 
that CROMIS truly takes into consideration the needs 
and preferences of patients themselves. Helfrich and 
colleagues  20   expressed some concern about the psycho-
metric properties of the Evidence subscale and alluded 
to inconsistencies in the literature about the extent to 
which patient experiences infl uence clinicians’ level of 
confi dence in a given practice. 

 Nonetheless, respondents signaled a possible dis-
connect between the underlying assumptions of CRO-
MIS and what patients themselves might want or re-
quire, which could have an impact on their inclination 
to modify their practice. Although we cannot ignore 
that these providers operate under the overarching CF 
Health Services system, the growing interest in shared 
decision making in mental health care warrants a con-
tinued eff ort to understand how to increase patient in-
volvement with CROMIS.  23   Indeed, the current fi nd-
ings also point to potential gaps in patient education. 

Th ese gaps could be addressed at the management and 
clinical levels through targeted patient education tools 
and engagement strategies. Education is one of the 
characteristic activities encompassed by the facilita-
tion element of the PARIHS framework. Akin to any 
broad-level implementation initiative, MBC requires 
coordination, communication, and awareness among a 
range of stakeholders, including patients.  15   

 Mental health care providers are also critical stake-
holders in CROMIS implementation. Th e fi ndings sug-
gest there may be a lack of ongoing support to sustain the 
implementation and evaluation of CROMIS, particular-
ly as it pertains to communication and regular feedback 
regarding its eff ectiveness. Facilitation, as operational-
ized in the PARIHS framework, is explicitly responsive 
and interactive in nature. It is possible that even though 
education about CROMIS was provided to clarify goals 
and roles before launch, appropriate feedback mecha-
nisms are not in place to foster sustainable implemen-
tation and improvement.  24   Still, there is evidence that 
providing health care providers with feedback on their 
adherence to clinical guidelines may not be suffi  cient.  25   
In fact, studies have shown that health care providers 
who do not regularly use MBC perceive it as time con-
suming and diffi  cult to use.  3, 12   In the current study, 
health care providers generally disagreed that staff  incen-
tives to facilitate CROMIS were available. As such, there 
may be a need to further explore the potential impact of 
incentives relating to time and energy in the context of 
health care delivery in the CAF. Moreover, there may be 
several moderating variables unique to each individual 
(e.g., confi dence level, experience with and training in 
CROMIS, duration of employment at clinic) that could 
aff ect readiness for the implementation of CROMIS. 

 Last, the results point to some uncertainty sur-
rounding the CROMIS clinical champion role and 
the champion’s responsibilities. Clinical champions 
are meant to serve an important facilitative function in 
spearheading innovation eff orts and in supporting and 
encouraging colleagues through the change process.  26, 27   
Th us, it may be worth clarifying this role to all staff  
members in forthcoming CROMIS implementation en-
deavours by emphasizing their authority, commitment, 
and knowledge, as well as their capacity to liaise with 
the CROMIS Rollout Team. Doing so may prove valu-
able in identifying and minimizing potential barriers 
throughout the implementation and evaluation process. 

 Although these fi ndings provide insight into the 
magnitude of potential facilitators of and barriers to 
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use of CROMIS, respondents’ inclination to respond to 
various items either toward the midpoint of the Likert 
scale or “don’t know” is also noteworthy. High frequen-
cies for the latter have been reported using the ORCA.  28   
Endorsement of the midpoint could indicate either 
that respondents were undecided or ambivalent about 
CROMIS or that they did not have a defi ned attitude 
regarding CROMIS (i.e., they were neutral), perhaps 
because of a lack of knowledge about — or experience in 
using — CROMIS. Others have argued that staff  may 
lack knowledge about organizational processes that are 
not fully in place.  28   An alternative explanation may be 
that endorsement of the midpoint indicates low item 
readability or lack of perceived clarity.  29   

 Limitations 
 Although this was among the fi rst studies to examine 
barriers and facilitators to MBC in the context of men-
tal health services delivery in the CAF, the participation 
rate was low. Lusk et al.  30   noted that, depending on the 
goal of the survey, the means of administration (e.g., 
mail or email), and the target population, the typical 
response rate for health professionals varies widely (i.e., 
from 16% to 91%). Still, the small sample precludes the 
generalizability of fi ndings to all CAF mental health 
care providers. In particular, the response rate and, 
hence, representation of psychologists and psychiatrists 
in the study was low. Th is could refl ect either a lack of 
support for CROMIS or a lack of connection to this 
change in their work, which may refl ect underlying 
readiness concerns worthy of further examination.  31   
Lack of interest and the burden of completing an online 
questionnaire may have contributed to low participation 
overall; however, the administration of the ORCA early 
in the implementation cycle may also have played a role, 
because mental health care providers may not have had 
suffi  cient experience with using CROMIS to develop 
an opinion about it. Because of the small sample size, it 
was also not possible to examine the psychometric prop-
erties of the ORCA in the CF Health Services Centre 
context. Although modifi cations to the wording and 
ordering of some of the items, including deletions, have 
been reported in other studies using the ORCA,  28, 32   the 
impact of these changes on the validity of the current 
fi ndings remains unknown. 

 Future directions 
 Th is study may have benefi ted from using the ORCA 
because of its theoretically grounded, standardized 
approach and low administration costs. However, the 

ORCA also has pitfalls that are common in survey re-
search, including its length and the use of closed-ended 
questions, which may not capture the full breadth of 
implementation barriers. Th is latter point emphasizes 
the need for more qualitative research to further explore 
some of the leading organizational obstacles that can 
infl uence the implementation of MBC. To further sup-
port the implementation of CROMIS across CF Health 
Services Centres, more recent endeavours have included 
following up with CAF mental health staff  and other 
stakeholders through focus groups about their experi-
ences with CROMIS. It is expected that these fi ndings, 
guided in part by elements of the theoretical domains 
framework,  33   will help identify additional barriers to 
and enablers of the uptake of CROMIS, such as skills, 
professional roles, and technological issues. 

 Th ere has been a proliferation of research in the fi eld 
of implementation science, with more than 100 theories in 
use across various disciplines.  34   Founded in action theory, 
normalization process theory (NPT) provides an alterna-
tive framework for understanding how a new intervention 
becomes part of normal practice.  35   Unlike the PARIHS 
framework, which prioritizes attitudes and beliefs, NPT 
places more emphasis on what people do, including their 
engagement and collective action. Given some of the lim-
itations of the ORCA, it may be worth exploring whether 
other tools would be more suitable to assess implemen-
tation drivers in the context of CROMIS. For example, 
grounded in NPT, the NoMAD tool is shorter than the 
ORCA and more granular in content (e.g., “I can easily in-
tegrate [the intervention] into my existing work”).  36   Still, it 
is only one of many tools available, and the appropriate se-
lection of tools and theories in implementation research is 
recognized as an important challenge.  34   To aid in selecting 
an appropriate, valid, and reliable measure of organization-
al readiness for change, researchers have even developed 
an online decision support tool.  37, 38   Hence, it may also be 
worth exploring this decision aid to inform the design of 
future implementation studies within CF Health Services 
clinics to track early adoption issues through to continuous 
performance metrics. 

 Conclusion 
 Th ere is a growing evidence base in favour of using MBC 
to improve clinical outcomes in mental health care.  2   Th is 
carries important implications for Regular Forces mem-
bers of the CAF, who tend to have higher rates of anxiety 
and depression symptoms than the general population.  39   
Th e fi ndings of this study, and of other studies, highlight 
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various organizational readiness factors that can infl u-
ence the implementation of patient-centred MBC sys-
tems, such as CROMIS. Finding ways to address these 
barriers should lead to improvements in mental health 
care and confer more timely recommendations and im-
proved outcomes for CAF members.  11, 40   
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 Identifying release-related precursors to suicide among 
Canadian Veterans between 1976 and 2012 

  Linda D.   VanTil  a ,  Kristen   Simkus  a ,  Elizabeth   Rolland-Harris  b  and  Alexandra   Heber  a  

 ABSTRACT 
  Introduction:  Veteran suicide is a top public health concern, and researching and preventing suicides is a priority for 
Veterans Aff airs Canada. Over the period 1976 to 2012, Canadian Veterans had a signifi cantly higher risk of suicide 
than did the Canadian general population. Th is article examines risk factors at release from the Canadian military to 
inform suicide prevention eff orts.  Methods:  Th e Veteran Suicide Mortality Study examined suicide deaths in a cohort 
of more than 220,000 Canadian Veterans released from the military between 1976 and 2012. Military data from the 
Department of National Defence were linked to mortality records at Statistics Canada. Cox proportional models, 
hazard ratios, and hazard function graphs were used to identify risk factors at release and suicide mortality risk by 
years since release.  Results:  For men, increased suicide risk was associated with Junior Non-Commissioned Member 
(NCM) rank, and younger age at release. For male Junior NCMs, the risk of suicide death peaked around four years 
aft er release from the military, then decreased to a lower risk that remained stable 10-30 years aft er release. For women, 
increased suicide risk was associated with NCM rank, and the suicide risk was lowest in the early years aft er release 
and peaked around 20 years aft er.  Discussion:  Th ese fi ndings suggest that the risk of suicide varies across subgroups 
of the Veteran population and extends beyond the fi rst few years aft er release from the Canadian Armed Forces. Th ese 
fi ndings provide evidence to ensure prevention and treatment eff orts take into account diff erent risk profi les for male 
and female Veterans. 

  Key words:  cohort study, Cox model, data linkage, military, NCM, suicide, suicide mortality risk, survival analysis, 
VAC, Veteran, Veterans Aff airs Canada, Veteran Suicide Mortality Study, VSMS 

 RÉSUMÉ 
  Introduction :  Le suicide des vétéran(e)s est une préoccupation de santé publique importante, et la prévention du 
suicide est une priorité pour Anciens Combattants Canada. Les vétéran(e)s canadiens présentaient un risque de sui-
cide nettement plus élevé que la population générale canadienne entre 1976 et 2012. Cet article porte sur les facteurs 
de risque à la libération de l’armée canadienne afi n d’éclairer les eff orts de prévention du suicide.  Méthodologie :  
L’Étude sur la mortalité par suicide chez les vétéran(e)s s’est penchée sur les décès par suicide d’une cohorte de plus 
de 220 000 vétéran(e)s canadiens libérés des forces armées entre 1976 et 2012. Les données militaires du ministère 
de la Défense nationale étaient liées aux registres des décès de Statistique Canada. Les modèles à risque proportion-
nels de Cox, les rapports de risque et les graphiques de fonction du risque ont permis de déterminer les facteurs 
de risque à la libération et le risque de mortalité par suicide au fi l des ans depuis la libération.  Résultats :  Chez les 
hommes, un risque accru de suicide était lié aux militaires du rang subalternes et à un âge plus jeune à la libération. 
Chez les militaires du rang subalternes de sexe masculin, le risque de décès par suicide a atteint son point culminant 
quatre ans après la libération de l’armée, puis le risque a diminué pour se stabiliser de dix à 30 ans après la libération. 
Chez les femmes, le risque accru de suicide était lié aux militaires de rang subalternes. Le risque de suicide était plus 
faible dans les quelques années suivant la libération pour atteindre son point culminant au bout d’environ 20 ans. 
 Discussion :  Selon ces observations, le risque de suicide varie entre les sous-groupes de la population de vétéran(e)s et 
ne se limite pas aux quelques premières années après la libération des Forces armées canadiennes. Ces observations 
fournissent des données probantes pour que les eff orts de prévention et de traitement tiennent compte des divers 
profi ls de risque des vétéran(e)s de sexe masculin et féminin. 
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  Mots-clés :  ACC, analyse de survie, Anciens Combattants Canada, couplage des données, étude de cohorte, ÉMSV, 
Étude sur la mortalité par suicide chez les vétérans/vétéranes, militaire, militaires du rang, modèle de Cox, risque de 
mortalité par suicide, suicide, vétéran , vétéranes

 LAY SUMMARY 
 Th e Veteran Suicide Mortality Study describes the risk of death by suicide for Canadian Veterans using data linkage at 
Statistics Canada. Th e study includes Veterans released with Regular Force or Reserve Force Class C service over the 
period 1976-2012. Both male and female Veterans had higher risk of suicide if they released at non-offi  cer ranks. For 
men, the risk of suicide death peaked around four years aft er release from the military. For women, the risk of suicide 
death peaked around 20 years aft er release. Th is study provides information for the timing of prevention eff orts. 

 INTRODUCTION 
 Th e infl uence of Veteran suicide deaths is far reaching. 
It aff ects families, communities, and the broader Cana-
dian society. In response, suicide surveillance, research, 
and prevention are public health priorities for Veterans 
Aff airs Canada (VAC).  1   Unfortunately, there are many 
barriers to providing the information required to support 
this eff ort because VAC is not able to access death records 
for its clients and is not able to identify Veterans who are 
not clients. Many study barriers were overcome by recent 
data linkage that required the collaboration of VAC, the 
Department of National Defence (DND), and Statistics 
Canada (STC) to initiate the Veteran Suicide Mortality 
Study (VSMS).  2   

 Th e fi rst VSMS results quantifi ed the risk of sui-
cide in the Veteran population compared with that for 
the general population of Canadians and examined 
trends over time.  2  , 3   Male Veterans were found to have 
an overall 1.4 times higher risk of dying by suicide than 
their age-standardized Canadian counterparts (using 
Standardized Mortality Ratios). Female Veterans had an 
overall 1.8 times higher risk of dying by suicide than their 
age-standardized Canadian counterparts. When examin-
ing trends over time, the risk of suicide for both sexes re-
mained higher than that for age-standardized Canadians 
and relatively unchanged over the four decades studied. 

 Th is article builds on these fi ndings by using the 
same VSMS cohort that represents the largest and most 
representative suicide mortality study of Canadian Vet-
erans. Th e objective was to examine release-related risk 
factors for suicide among Canadian Veterans, including 
age at release, rank at release, military component, and 
time since release. 

 METHODS 
 Th e VSMS cohort used for this study included 
220,734 Canadian Veterans, a census of all who re-
leased from the Canadian Armed Forces between 
1976 and 2012. Th e use of DND administrative pay 

data ensured that the number of records is complete.  2   
However, this source provides a limited number of 
variables for all Veterans. Th ese variables included in-
formation on date of release, rank at release (offi  cer, 
Senior Non-Commissioned Member [NCM], Junior 
NCM), age at release, sex, and component (Regu-
lar Force or Class C Reserve Force without Regular 
Force service). Environment (army, navy, air force) 
and years of service were missing for more than 35% 
of the records; therefore, these variables were not in-
cluded in this analysis. Th e cohort was linked to death 
records from the provinces and territories maintained 
at STC, which included date and cause of death. Sui-
cide deaths were identifi ed via  International Classifi -
cation of Diseases  revisions 8 and 9 codes E950–E959 
and revision 10 codes X60–X84 and Y87.0.  4, 5, 6   Th is 
defi nition does not include deaths of undetermined 
intent, which is consistent with STC’s defi nition of 
suicide.  7   

 To examine the risk factors for suicide among Cana-
dian Veterans, the authors opted to build Cox propor-
tional hazard models (CPHM). Although CPHMs do 
not account for competing hazards, they are common-
ly used in the context of Veteran suicide mortality,  8  –  11   
which facilitates the comparison between fi ndings. 

 CPHMs were developed separately for men and 
women because the combined model violated the 
proportional hazards assumption ( p   =  0.0021). Th is 
was expected, given prior published evidence of an 
over-representation of men in the cohort (89% of the 
cohort),  2   combined with heterogeneous suicide char-
acteristics and trends by sex (e.g., the male Veteran 
suicide rate being three times higher than the female 
Veteran suicide rate). 

 Th e sex-specifi c models examined the risk of suicide 
over time since release, controlled for component, rank, 
and age at release. Hazard function graphs were gener-
ated from the multivariable models, and hazard ratios 
(HRs) were calculated with 95% confi dence intervals 
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  Table 1 . Characteristics of Canadian Veterans released 
from 1976 to 2012 ( N  = 220,734)  

  Characteristic     n     %  

  Men    Women  

 Age at release 

   <25    72,319    9,915    37  

   25–34    37,768    13,570    63  

   35–44    39,613  

   >_  45    47,549  

 Rank at release 

   Jr NCM    117,133    18,655    82  

   Sr NCM    44,264  

   Jr Offi cer    24,016    4,808    18  

   Sr Offi cer    11,557  

   Missing    279    22       

 Component 

   Reg Service    187,555    21,500    95  

   Res C Service Only    9,694    1,985    5  

   Total    197,249    23,485    100  

 Release year 

   1976–1987    87,520    8,578    44  

   1988–1999    60,465    7,479    31  

   2000–2012    49,264    7,428    26  

  Suicide deaths    1,421    65    0.7  

  Notes: NCM = Non-Commissioned Member. 

(CIs). Th e models’ goodness of fi t was considered ap-
propriate when the distribution of Cox–Snell residuals 
was similar to the Nelson–Aalen cumulative hazard 
function.  11   Proportionality was assessed via Schoenfeld 
and scaled Schoenfeld residuals, and proportionality 
was assumed for the  p  > 0.10 global proportional haz-
ards test. 

 In compliance with STC privacy regulations, all 
risk factor categories and rates were collapsed and pre-
sented in age groups, or time period categories, that en-
sured minimum cell counts of 10. Th is also resulted in 
the smoothing of hazard function graphs. Other pub-
lications provide additional details on the methods.  12  ,  1  3   
Th e VSMS study protocol is part of the Canadian 
Forces Cancer and Mortality Study II and approved 
by an external institutional review board (QUORUM 
Review Institutional Review Board, reference no. 
QR31460CDN/1). 

 RESULTS 

 Cohort description 
 Th e VSMS cohort accumulated 220,734 Canadian 
Veterans who provided 4.6 million person-years of ob-
servation over the 37-year study period. Veterans were 
predominately (89%) male ( Table 1 ). Class C Reserve 
Force service without Regular Force service accounted 
for 5% of the male Veterans in the cohort and 8% of the 
female Veterans. Among both sexes, the majority were 
released as NCMs (82%), and more than a third (37%) 
released from the military before age 25 years. Suicide 
deaths were rare; fewer than 1% of Veterans in the co-
hort died by suicide over the 37-year study period.  

 Male Veterans 
 Among male Veterans, rank at release, age at release, and 
component all infl uenced the risk of dying by suicide in 
the univariate models. Th e younger a male Veteran was 
at release, the greater the risk of dying by suicide. Howev-
er, in the adjusted multivariable model, component was 
not signifi cant, whereas rank and age at release remained 
signifi cant (see  Table 2 ). Junior NCMs were 1.9 times 
more likely to die by suicide than those who released as 
junior offi  cers while controlling for age at release.  

 Th e adjusted risk of suicide death remained gen-
erally constant for male officers and senior NCMs 
( Figure 1 ). For junior NCMs, the risk of suicide death 
peaked around four years aft er release from the military, 
then decreased to a lower risk that remained stable 10-
30 years aft er release.    

 Female Veterans 
 Among female Veterans, NCMs were three times more 
likely to die by suicide than those who released as offi  -
cers, while controlling for age at release and component 
( Table 3 ). Age at release and component were not sig-
nifi cantly associated with increased suicide risk.  

 Th e risk of suicide death, controlling for all other 
factors, increased only marginally over time for female 
offi  cers ( Figure 2 ). For female NCMs, the risk of sui-
cide death was lowest in the early years aft er release and 
peaked around 20 years. Th e trend beyond 20 years aft er 
military release should be interpreted with caution be-
cause of small numbers.    

 DISCUSSION 

 Summary of fi ndings 
 Researching Veteran suicide is a priority for VAC and 
the government of Canada, and studies such as VSMS 
continue to provide a better understanding of suicide 
trends and risk factors among the Canadian Veteran 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2020-0011


VanTil et al.

Journal of Military, Veteran and Family Health 
doi:10.3138/jmvfh-2020-0011 2021 7(1)

16

  Table 2 . Hazard Ratio for Suicide of Male Veterans, Canada 1976 – 2012, adjusted and unadjusted Cox model* 

  Variable    Univariate estimates    Multivariable-adjusted estimates  

  HR    95% CI     p -value    HR    95% CI     p -value  

 Age at release, y                   

  <25  3.86  3.15–4.73  <0.001  2.82  2.17–3.67  <0.001 

  25 – 34  2.74  2.19–3.44  <0.001  2.13  1.61–2.81  <0.001 

  35 – 44  1.68  1.31–2.15  <0.001  1.45  1.12–1.87  0.005 

   >_ 45 (Ref.)       

 Rank at release                   

  Jr. NCM  2.09  1.72–2.54  <0.001  1.90  1.56–2.31  <0.001 

  Sr. NCM  0.74  0.57–0.95  0.019  1.32  0.98–1.77  0.069 

  Jr. Offi cer (Ref.)             

  Sr Offi cer  0.47  0.29–0.76  0.002  0.91  0.55–1.51  0.703 

 Component   Regular 
Force (Ref.)  

                  

  Class C Reserve Force  1.27  1.03–1.58  0.026  0.95  0.76–1.18  0.634 

  Notes: HR = hazard ratio; CI = confi dence interval; Ref. = reference; NCM = Non-Commissioned Member.  

*  Goodness of fi t appropriate, proportionality assumed ( p  = 0.2958). 

 Figure 1.  Male Veteran risk of suicide death over time since release, by military rank 

Notes: NCM = Non-Commissioned Member. 

population. Although earlier VSMS fi ndings have es-
tablished the consistently higher risk of suicide death 
among Canadian Veterans than their age-standardized 
Canadian counterparts,  2,3   these fi ndings provide more 
detail on the characteristics of Veterans who were at 
increased risk and the timing of their increased suicide 
risk. 

 To the best of the authors’ knowledge, this is the 
fi rst study to publish the risk of suicide for female Vet-
erans by time since release and age at release, in Can-
ada or elsewhere. Female Veterans were at lowest risk 

of suicide death in the early years aft er release and at 
greatest risk around 20 years aft erward. Female Veter-
ans had similar risk of suicide death, regardless of their 
age at release. Th is was consistent with the fi ndings 
that female Veterans had similar risk regardless of age 
at death.  12   

 In contrast, male Veterans’ greatest risk of sui-
cide occurred approximately four years after release, 
then decreased to a lower risk that remained stable 
10-30 years aft er release. Th is is consistent with trends 
reported in the United Kingdom and the United 
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  Table 3 . Hazard ratio for suicide of female Veterans, Canada 1976 – 2012, adjusted and unadjusted Cox model *  

  Variable    Univariate estimates    Multivariable-adjusted estimates  

  HR    95% CI     p -value    HR    95% CI     p -value  

 Age at release                         

  <25  1.6  0.93  2.77  0.091  1.44  0.82  2.5  0.201 

   >_ 25 (Ref.)                

 Rank at release                         

  NCM  3.3  1.2  9.1  0.021  3.05  1.1  8.46  0.032 

  Offi cer (Ref.)                

 Component  Regular 
Force (Ref.)

                        

  Class C Reserve Force  1.12  0.51  2.45  0.783  1.01  0.46  2.23  0.973 

  Notes: HR = hazard ratio; CI = confi dence interval; Ref. = reference; NCM = Non-Commissioned Member. 

 *Goodness of fi t appropriate, proportionality assumed ( p  = 0.8141). 

 Figure 2.  Female Veteran risk of suicide death over time since release, by military rank 

Notes: NCM = Non-Commissioned Member. 

States.  1  4  ,  1  5     By 20 years after release, the suicide rate 
among male Veterans reduced to Canadian male lev-
els.  12   Male Veterans also had an age trend that con-
trasted with that of female Veterans. Male Veterans 
who released before age 25 years had the highest 
risk of suicide death, and the risk decreased with in-
creasing age. This was consistent with trends in the 
United Kingdom,  1  4   although those were for both sex-
es combined. In addition, this finding aligned with 
decreased suicide risk with increasing age at death.  2   
The effect of age also explained the contradicto-
ry findings in a smaller study of Ontario Veterans 
that under-represented those who released before age 
25 years.  1  6   

 Th e risk of suicide was greatest among those who 
were junior NCMs at release for men and among 
those who were NCMs for women. Th e signifi cance 

of rank persisted when the models controlled for age 
at release. Similar studies in Australia,  1  7   the United 
Kingdom,  1  4   and the United States  1  8   found that offi  -
cers had signifi cantly lower risk and rates of suicide 
than their non-commissioned counterparts. Rank at 
release may serve as a proxy for length of service; how-
ever, senior offi  cers with more years of service than 
junior offi  cers had statistically similar risks of suicide. 
Th e higher risk of suicide for Veterans who release at 
NCM ranks than as offi  cers is similar to the pattern 
with other characteristics, such as their higher rates 
of mental disorders, suicide ideation, dissatisfaction 
with fi nances, and weak community belonging.  1  9   
Compared with offi  cers, serving military at NCM 
ranks also had higher rates of mental disorders, but 
similar rates of suicide ideation.  20   Diff erences in socio-
demographic composition and history of childhood 
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trauma partially account for suicide ideation rates in 
the serving military,  21   and this may contribute to the 
higher risk of suicide for NCM ranks at release com-
pared with offi  cers. 

 Among both male and female Veterans, Regular 
Force and Class C Reserve Force service had similar risk 
of suicide. Th is was consistent with suicide studies of 
serving and released military personnel from Australia 
and the United States.  1  7,  1  8   Canadian full-time Reserve 
Force Veterans (predominantly Class C) also had other 
similar characteristics as Regular Force Veterans, using 
measures of self-rated health, chronic condition diag-
noses, and diffi  cult adjustment to civilian life.  22   Future 
analyses will combine these components to increase sta-
tistical power. 

 Limitations and strengths 
 Th e major limitation of this study is that VSMS was only 
able to examine deaths by suicide; few military charac-
teristics were available, and those that were available 
described the time point at release from the military. 
No data were available to describe Veterans’ life before 
service, during service, or aft er service. Th e risk factors 
identifi ed in this study describe groups of Veterans that 
are too broad to be used for screening or prediction of 
suicide deaths. However, the complete ascertainment of 
Canadian Veterans, regardless of age or years of service, 
was confi rmed by the use of DND administrative pay 
data to create the longest time period published to study 
Veteran suicide deaths — nearly 40 years. Th e longitu-
dinal design of this study ensured that the risk factors 
preceded the fi nal outcome of suicide mortality. 

 Conclusion and implications 
 Th ese fi ndings highlight that suicide prevention eff orts 
must not focus only on the initial military-to-civilian 
transition period and that support for Veterans may 
be required for many years, or decades, aft er release. 
Female Veterans exhibit very diff erent suicide patterns 
from their male counterparts by age and years since 
release. Suicide prevention strategies, interventions, 
and treatments need to take into account the diff er-
ent risk profi les of male and female Veterans and the 
vulnerability of Veterans who release at NCM ranks. 
VSMS fi ndings should be considered in conjunction 
with other research on suicidality. Th ere is a broad lit-
erature on suicide, beyond the scope of this study, that 
can provide some direction for intervention eff orts. 
VAC will continue to work with DND to examine 

suicidality and related mental health issues before ser-
vice, during service, and aft er the transition to life aft er 
service, using a life course approach.  2  3   
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 Family members of Veterans with mental health problems: 
Seeking, fi nding, and accessing informal and formal supports 
during the military-to-civilian transition 

  Kelly   Dean   Schwartz  a ,  Deborah   Norris  b ,  Heidi   Cramm  c ,  Linna   Tam-Seto  d  and  Alyson   Mahar  e  

 ABSTRACT 
  Introduction:  For some Canadian Armed Forces Veterans who are released, the military-to-civilian transition (MCT) 
process may be complicated by signifi cant mental health problems (e.g., posttraumatic stress disorder, depression, anx-
iety). Family members (i.e., spouses, adult children, parents) who serve as the primary caregivers for Veterans with 
mental health problems devote signifi cant energy to seeking and fi nding social support as they navigate the MCT. Th e 
primary purposes of this qualitative study were to 1) hear from these family members and learn about the obstacles to 
and successes in accessing formal and informal social supports during the MCT and 2) understand how accessing such 
supports was aff ected by the Veteran’s mental health problems.  Methods:  A sequential, multiple qualitative design 
was used, involving both in-depth individual interviews and focus groups with English- and French-speaking family 
members ( N  = 36) living in Eastern, Central, and Western Canada (i.e., individual,  n  =   27; focus groups,  n  =   9). Data 
coding was facilitated through the qualitative data analysis soft ware MAXQDA, and data analysis was conducted using 
grounded theory strategies.  Results:  Amid numerous indicators of signifi cant resolve and commitment to health, fam-
ily members revealed signifi cant issues (e.g., mental health stigma of the Veteran, caregiver burden and burnout) that 
contributed to notable barriers in accessing both informal (i.e., extended family, friends, online support groups) and 
formal (i.e., Operational Stress Injury Social Support, Military Family Resource Centres) support systems helpful in 
navigating the MCT.  Discussion:  Results are discussed in the context of how the Veteran’s mental health compounded 
barriers for family members who sought to access informal and formal support services that would provide comfort, 
fi nancial aid, respite, and counsel to the Veteran family in the MCT. Building on the resilience of military-connected 
families, gaps in the systems of formal and informal care are discussed in the context of how bold and creative changes 
(e.g., proactive signposting) might facilitate the MCT for Veterans with mental health problems. 

  Keywords:  formal supports, informal support, military-connected families, military-to-civilian transition, Veteran 
mental health , Canadian Armed Forces, CAF

 RÉSUMÉ 
  Introduction :  Pour certain(e)s vétéran(e)s libérés des Forces armées canadiennes, le processus de transition de la vie 
militaire à la vie civile (TMC) peut être compliqué par d’importants troubles de santé mentale (p. ex., état de stress 
post-traumatique, dépression, anxiété). Les membres de la famille (conjoints ou conjointes, enfants adultes, parents), qui 
sont les principaux proches aidants des vétéran(e)s aux prises avec des troubles de santé mentale, consacrent beaucoup 
d’énergie à chercher et trouver des services de soutien social pendant qu’ils composent avec la TMC. La présente étude 
qualitative avait comme objectifs principaux : 1) d’écouter les membres de ces familles et de découvrir les obstacles et 
les réussites dans l’accès aux services de soutien social formels et informels pendant la TMC et 2) de comprendre les 
eff ets des troubles de santé mentale du vétéran sur la capacité d’accès à ces services de soutien social.  Méthodologie :  
Les chercheur(e)s ont privilégié une méthodologie qualitative multiple et séquentielle faisant appel à la fois à des entrev-
ues individuelles approfondies et à des groupes de travail formés de membres de la famille francophones ou anglophones 
(n    =    36) qui habitaient dans les Maritimes, le centre du Canada ou l’Ouest canadien (27 personnes et neuf groupes  h
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 INTRODUCTION 
 Th e Canadian Armed Forces (CAF) includes more than 
110,000 Regular and Reserve Force members with ap-
proximately 140,000 family dependents (i.e., spouses, 
children) residing across Canada and around the world.  1   
Th ese individuals will join the more than 600,000 
CAF Veterans and their families living in Canada   via 
the military-to-civilian transition (MCT) process.  2   
Although there is no consensus on an operational defi -
nition of the MCT, it is recognized as a period of ad-
aptation and adjustment to civilian life aft er military ser-
vice,  3, 4     with implications for Veterans and their families. 

 Pearson and colleagues reveal that 1 in 6 full-time 
Regular Force CAF members experiences an array of 
physical and mental health problems,  5   many of which 
are the result of operational stress injuries (OSIs), 
including posttraumatic stress disorder (PTSD), gener-
alized anxiety disorder, and alcohol abuse and depen-
dence. Results from both the 2010 and the 2013 Life 
Aft er Service Surveys (LASS) indicate higher preva-
lence rates of both chronic health conditions and men-
tal health problems among Veterans compared with 
serving members.  6   

 Successful adjustment to civilian can both aff ect 
and be aff ected by family support. MacLean and col-
leagues found that 25% of recently released Regular 
Force Veterans reported a diffi  cult adjustment to civil-
ian life,  7   with higher rates of diffi  culty associated with 
low social support and low family income. Th e 2016 
LASS survey found that 28% of Veterans reported that 
release had been diffi  cult (i.e., very or moderately) for 
the partner or spouse, and 17% deemed the MCT to 
be diffi  cult for their children.  8   Of note, these estimates 
come from the Veterans, not the family members, who 
may have responded diff erently. 

 Little research has investigated how Veterans’ men-
tal health can complicate the support seeking experienc-
es of family members during the MCT, although recent 
studies have summarized the impact on family members 
in general.  9, 10   Unique issues during the transition may 
aff ect the family, because it is typically family members 
who urge Veterans to seek assistance for health challeng-
es.  7   Black and Papile found that 36% of those surveyed 
indicated their family,  11   or their relationship with their 
spouse, was the most important aspect of a successful 
transition. Hachey and colleagues also found that the 

de travail). Le codage des données a été facilité par le logiciel d’analyse qualitative MAXQDA, et les chercheurs ont 
analysé les données selon les stratégies de théorie ancrée.  Résultats :  Parmi les nombreux indicateurs de détermination 
et d’engagement envers la santé, les membres des familles ont fait ressortir des problèmes importants (p. ex., honte reliée 
aux troubles de santé mentale pour les vétéran(e)s, fardeau pour les proches aidants et épuisement) qui ont contribué 
aux obstacles importants à l’accès à des services de soutien informels (famille élargie, amis, groupes d’entraide en ligne) 
et formels (Soutien social blessures de stress opérationnel et Centres de ressources pour les familles des militaires) utiles 
pour faire face à la TMC.  Discussion :  Les résultats sont examinés dans le contexte de la façon dont la santé mentale 
du vétéran s’est aggravée par les barrières pour les membres de la famille qui cherchent à accéder à des services de sout-
ien formels et informels qui leur apporteraient du réconfort, de l’aide fi nancière, du répit et des conseils à la famille du 
vétéran en TMC. S’appuyant sur la résilience des familles liées aux militaires, les lacunes des services de soins formels 
et informels sont exposées en fonction des changements audacieux et créatifs (p. ex., indications proactives) qui pour-
raient faciliter la TMC des vétéran(e)s qui ont des troubles de santé mentale. 

  Mots-clés :  soutien formel, soutien informel, familles liées à des militaires, transition de la vie militaire à la vie civile, 
santé mentale des vétérans /vétéranes, Forces armées canadiennes, FAC

  LAY SUMMARY  
 Veterans and their families in the military-to-civilian transition (MCT) face a multitude of changes and challenges. 
Family members of those Veterans experiencing a signifi cant mental health problem (e.g., posttraumatic stress disorder, 
depression, anxiety) may fi nd that navigating the MCT is made more complex, especially as they seek to fi nd social sup-
port during this transition. Th e present study set out to hear from family members and learn about their obstacles and 
successes in accessing formal and informal support during the MCT and how this was aff ected by the Veteran’s mental 
health problems. Interviews and focus groups were completed with 36 English- and French-speaking Veteran family 
members across Canada. Family members shared how signifi cant issues (e.g., mental health stigma, caregiver burden 
and burnout) were barriers to seeking and fi nding both informal (i.e., extended family, friends, online support) and for-
mal (i.e., operational stress injury clinics, Military Family Resource Centres) support systems helpful in navigating the 
MCT. Despite setbacks and frustrations in accessing these supports, Veteran military families demonstrated resiliency 
and resolve as they pursued comfort, fi nancial aid, respite, and counsel for themselves and for the Veteran with mental 
health problems during the MCT. 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://doi.org/10.3138/jmvfh-2019-0023
https://jmvfh.utpjournals.press


Family members of Veterans with mental health problems

Journal of Military, Veteran and Family Health 
7(1) 2021 doi:10.3138/jmvfh-2019-0023 

23

process of transitioning was easier when Veterans were 
satisfi ed with their family relationships.  12   Similarly, the 
odds of an easier adjustment were lower for Veterans 
who were dissatisfi ed with their family relationships.  12   

 Given this background, this study explored the 
lived experiences of CAF military-connected fami-
lies who recently experienced the MCT process while 
supporting a Veteran with a mental health problem. By 
investigating the social, relational, and psychological 
well-being of family members supporting Veterans with 
mental health problems, this article focuses on a single 
stated purpose: to identify the formal and informal sup-
ports accessed by the family during the MCT and their 
perceptions of how Veteran mental health problems 
present barriers to accessing these supports. Th e fi nd-
ings reveal the comprehensive and systemic factors that 
are aff ected by, and that aff ect, the Veteran’s family as 
they process the MCT. 

 METHODS 
 In-depth qualitative interviews were conducted with 
participants from military-connected families, facil-
itating understandings of multiple standpoints and 
processes of meaning construction. Interview data were 
analyzed before the focus groups to identify areas for 
further exploration with new focus group participants 
and refi ne themes generated through the interviews 
while also widening the sample’s range of geograph-
ic and socio-demographic representation. Th e focus 
groups provided the opportunity for dialectical ex-
changes, or comparing and contrasting of perspectives, 
and were designed to support the development of new 
understandings of experience. Use of multiple data col-
lection strategies enhances the rigour of the fi ndings.  13   
Ethical clearance for this research was obtained from re-
search ethics boards at Queen’s University, Mount Saint 
Vincent University, and the University of Calgary. 

 Recruitment and eligibility 
 Family members of CAF Veterans with a mental health 
problem were recruited. CAF Veterans were defi ned as 
individuals who had previously served full time in the 
Regular Forces. Family members were defi ned as spous-
es or partners, siblings, parents, adult children, and indi-
viduals considered family who were not biological rela-
tives. Mental health problems of the CAF Veteran were 
not restricted to those resulting from service, or begin-
ning before release, and were operationalized as family 
member-reported diagnosed and undiagnosed issues 
that aff ect mood, thinking, and behaviour. Convenience 

sampling was used to select participants with heteroge-
neity in geography, rank, length of service, type or fre-
quency of deployments, type of service (i.e., army, navy, 
air force), time since release, gender, and other factors, 
such as type of mental health condition. Participants 
were recruited through Military Family Resource Cen-
tres (MFRCs), Operational Stress Injury Support Ser-
vices (OSISS) clinics, Veterans Aff airs Canada (VAC), 
the Canadian Institute for Military and Veteran Health 
Research network, philanthropic organizations (e.g., 
Th e Royal Canadian Legion), and social media channels 
(e.g., Facebook, Twitter). 

 Procedure 
 Interviews and focus group guides were developed, pi-
loted, and refi ned by the principal investigators. Con-
sistent with the interpretive/constructivist framework, 
the guides structured the dialogue and allowed fl exibil-
ity for participants to bring forth issues. Interpretive/
constructivist research focuses on developing interpre-
tations of lived experience from the perspectives of those 
who live it,  14   yielding the in-depth knowledge needed 
when little is known about the phenomenon under 
study. Th e dialectical exchanges between the research-
er and the participants common to this method create 
newly formed perspectives as varying interpretations of 
these experiences are brought into view, revealing the 
details, complexities, and subjective meanings under-
pinning the experiences of family members accessing 
supports and, in some cases, the barriers impeding ac-
cess. Both the focus groups and the interviews were con-
ducted in such a way that both the researchers and the 
participants were active agents in the research process. 

 Researchers collected demographic information 
about each family participant, the Veteran, and the fam-
ily structure (see the Appendix for the interview guide). 
Recorded and transcribed verbatim, all individual in-
terviews and focus groups were conducted by telephone 
or in person, in English or French, and ranged from 75 
to 120 minutes in length. Researchers maintained fi eld 
notes to identify observations, thoughts, and refl ections 
on underlying assumptions and expectations, under-
standings, misunderstandings, and analytical decisions, 
as well as contextual factors (e.g., participants’ mood, 
vocal intonations). 

 Data analysis 
 Grounded theory was selected as the framework for ana-
lyzing data in this study because it off ers a clear sequence 
of analytical procedures and specifi c techniques for 
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developing in-depth and integrated conclusions about 
experience and meaning central to this interpretive/
constructivist research.  5–17   In each interview or focus 
group transcript, signifi cant passages and powerful mo-
ments were identifi ed within the interviews,  18   followed 
by open, axial, and selective coding.  19, 20   Open coding 
involved the practice of breaking down, examining, and 
classifying data.  16, 20   Axial coding proceeded by compar-
ing and contrasting the codes generated through open 
coding, resulting in a classifi cation tree.  16, 20   Selective 
coding identifi ed core themes or central issues around 
which all other themes were integrated.  16, 20   Constant 
comparison of emerging themes was used throughout 
the analysis process until saturation was achieved,  17  ,   21   
with opposing interpretations resolved through team 
discussion. 

 Using an iterative approach, the coding tree was 
piloted across three researchers at two universities and 
refi ned to move toward consistency. Consensus meet-
ings occurred between the two sites to ensure concor-
dance in implementation and interpretation, and data 
coding was facilitated through the qualitative data anal-
ysis soft ware MAXQDA (12.3.2 ed.; VERBI Soft ware 
Consult Sozialforschung, Berlin). 

 RESULTS 

 Sample description 
 Twenty-seven family members of CAF Veterans living 
with a mental health problem were individually inter-
viewed (21 in English, six in French); an additional nine 
family members (six English speaking, three French 
speaking) participated in the focus groups. Demo-
graphic information can be found in  Table 1 . Family 
members of Veterans reported PTSD as the most com-
mon mental health problem experienced by Veterans. 
Most mental health problems were reported as being 
formally diagnosed; however, clinical classifi cation (e.g., 
according to the  Diagnostic and Statistical Manual of 
Mental Disorders,  5th ed.) was not completed to con-
fi rm diagnoses. Informal and formal support systems 
were described, along with barriers complicating access 
to those supports.  

 Informal support systems accessed by 
family members and perceived barriers 

  Informal supports  
 Family members identifi ed a number of informal sup-
ports that provided them with the greatest assistance 

  Table 1.  Sample and Veteran demographic data 

  Sample     n  *   

  Female spouse/common law  29 

  Male spouse  1 

  Parent(s)  3 

  Adult child  2 

  Sibling  1 

  Total  36 †  

 Age, y      

  Range  20–63 

  Mean  42.6 

 Length of relationship with Veteran, y      

  Range  3–42 

  Mean  21.1 

 Veteran      

  Age, y    

   Range  32–80 

   Mean  45.5 

  Years of service    

   Range  10–35 

   Mean  21.6 

  Service branch    

   Navy  3 

   Army  11 

   Air Force  1 

   Combined service branch  5 

   Family did not disclose  16 

  No. of times deployed, range, mo  2–11 

  Deployment service length, range, mo  3–13 

  Reason for release    

   Mental or physical problems  23 

   Voluntary  2 

   Mandatory (age >60 y)  2 

  Release date (2013 or later)  35 

  Release date (2009)  1 

 * Unless otherwise indicated. 

 † All but 3 participants (one child, sibling, and parent) lived 
with the Veteran and engaged regularly with the Veteran 
over the past 5y. 

during the MCT, including social support received or 
sought from family and friends, social media (e.g., on-
line supports through Facebook), community advoca-
cy or philanthropic associations, and pets or animals. 
For example, some spouses described the importance 
of time with their children throughout the MCT. For 
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others, extended family was identifi ed as an important 
informal support. One family noted the importance of 
visits to extended family during the MCT: “My parents 
are in the country, it is vast, there is space, fresh air. And 
on weekends, when we were just a couple, we always 
went down to [name of town], on weekends.” Friends 
were identifi ed as a source of support for spouses and 
children, providing temporary reprieve from home and 
caregiving responsibilities. 

 Pets and online support systems served as import-
ant avenues of informal support: “Well, we bought 
a dog. It is dumb eh? But my 12-year-old son has a bit 
of anxiety like his father, and the dog goes to bed with 
him at night and it brings a lot [of comfort].” Spouses 
developed new friendships with other military spouses 
through both online and in-person groups: 

 I am in many groups. But not in person, because 
even in [city], there is not that. You have to go to 
[city], go to [city]. On Facebook we can meet up 
pretty well. I speak with another Veteran wife. I do 
not know her personally, we just speak on the In-
ternet. 

  Barriers to informal support: Stigma and 
burden  

 Although civilian-based informal supports were oft en 
identifi ed as important and eff ective sources of support, 
stigma or judgment about the Veteran’s mental health, 
stemming from a limited understanding of the military 
lifestyle, rendered some inadequate or inaccessible. Some 
participants recounted how lack of knowledge about 
OSIs and their impacts may limit the capacity for per-
ceived empathy extended to the Veteran and their fam-
ily: “It’s the loneliest thing, not having anyone to know 
what it’s like. You can’t just call someone up and — they 
just, they don’t always get it, right?” Another noted, “My 
friends, just because they don’t want to be around him … 
I’d say my civilian friends really don’t understand him. 
Th ey just don’t understand.” Although stigma regard-
ing mental disorders is not unique to Veterans, how this 
stigma prohibits access to informal supports for family 
members during the MCT was a consistent theme. 

 Th ese reactions may impede access to informal sup-
port systems, creating a reluctance to reach out. Family 
members suggested that they felt like a burden to their 
informal support systems, and some extended family 
members were reportedly disengaged, given the Veter-
an’s mental health problems. An English-language focus 
group participant noted: 

 I don’t have any support. Like, last night I talked to 
my dad and said, “Can you call me?” And he’s like, 
“Yeah, well, yes I can.” He said, “I will tonight.” I 
said, “I just need someone to talk to about what’s 
going on.” He didn’t call. He didn’t text. Um, we 
both don’t have friends, because we pushed every-
body away. Because it’s a burden on other people. 

 In addition to the lack of emotional support, many 
spouses reported that the absence of logistical, day-to-
day supports from family and friends compounded the 
stresses related to child care. Many spouses disclosed that 
leaving the Veteran at home with their children could 
be problematic because challenges in parenting oft en ex-
ceeded the Veteran’s capacity to cope on their own. 

  Barriers to informal support: Confi dentiality 
and privacy  

 Some family members were intent on fi nding anon-
ymous avenues of support, which was particularly 
diffi  cult to achieve in smaller or more geographically 
isolated communities. One spouse living in a rural set-
ting said, “It’s such a small community and the few peo-
ple that — I think, I think it’s harder for people like my-
self who feel like they want a little bit more anonymity, 
but to reach out. To have a space to do that.” 

 Formal supports accessed by family 
members and perceived barriers 

  Formal supports  
 When asked to identify formal support systems they ac-
cessed as they navigated the MCT with a Veteran with 
mental health problems, family members described 
OSISS groups, OSI clinics, MFRCs, Couples Overcom-
ing PTSD Everyday (COPE), and CanPraxis. OSI clin-
ics provide outpatient assessment, treatment, and sup-
port to serving CAF members and Veterans, with family 
supports extended if indicated for the patient’s health.  2  2   
MFRCs are arms-length, independent organizations 
that provide a range of support services to CAF mem-
bers and their families, with additional supports extend-
ed to families of those who have medically released.  2  3   
COPE is a program sponsored by Wounded Warriors 
Canada that provides support to military and fi rst re-
sponder couples via participation in a fi ve-day relational 
development retreat, followed by ongoing coaching for 
up to six months.  2  4   CanPraxis is an equine-based treat-
ment method based on meaning-centred counselling 
that uses horses to help soldiers recover from the eff ects 
of war and to regain their family relationships.  2  5   
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 Participants reported varying levels of success in 
gaining access to, and benefi ting from, formal support 
programs. Regarding the OSISS program, peer support 
groups funded through VAC for family members of 
those living with an OSI, a family member from East-
ern Canada stated, “OSISS has helped me so much. You 
know, education is power. So I took it upon myself to try 
and learn everything I could about PTSD.” Citing less 
success, another family member from Central Canada 
commented that :

 I tried the OSISS support group, and then I went. 
And I didn’t like it, because a lot of the women that 
were there were married or with the Veterans before 
they released and before diagnosis, so they knew 
[sic] a diff erent aspect to what it was like. 

 Family members who lived near communities with 
an MFRC also found it to be helpful: “Oh, the MFRC 
here was a lot of help. Because [families] there would be 
living through the same thing, so talking with those 
people helped a lot.” Th ose who seem to have benefi t-
ed most from formal supports were those who active-
ly sought out connection with available programs and 
found affi  nity with others who could identify with their 
family situation. 

  Barriers to formal social support: 
Navigating the military-to-civilian 
transition administrative process  

 Family members consistently reported that systemic 
barriers impeded access to formal support systems, a 
challenge exacerbated by the Veteran’s mental health dif-
fi culties. As one participant noted, “You have somebody 
that has PTSD and can’t do all that stuff  … there’s lots 
of people out there who have benefi ts that they don’t get 
because they can’t do the paperwork.” Moreover, some 
participants indicated that they had few, if any, oppor-
tunities to learn about available supports, resources, 
and administrative processes or health care options for 
the Veteran aft er they leave the CAF: “and then there’s 
nobody communicating with me to help him with that 
process.” Families members were unclear on how to ac-
cess services for themselves: “Nobody gave me a list of … 
places that I could go, support I could have.” 

 Pushing to have the Veteran’s mental health issues 
tied to service, and the bureaucracy associated with 
qualifying for and starting to receive benefi ts through 
VAC, were also signifi cant sources of strain for some 
family members. Th ese barriers created a sense of aban-
donment, betrayal, and a toxic environment within 

which to seek and receive needed supports and services, 
leaving the family with the burden of care. As one fami-
ly member commented: 

 Th ey don’t even acknowledge that her depression 
has to do, is related to her service. Th ey, they, they 
won’t even go so far as to recognize that her service 
exacerbated her depression and made it worse. And 
it did … just this downhill slide that no one will rec-
ognize. So you leave me to deal with the aft ermath. 
And you leave me to try to be the glue that holds us 
together. 

 In several cases, as a result of confl ict between the VAC 
case manager and the Veteran, the family member had 
to formally act as a communication liaison: “VAC is 
now to contact me, because every time VAC contacted 
him, it, like, it just sets him off  for, like, two days.” Fami-
ly members identifi ed signifi cant administrative barriers 
embedded within the processes of existing formal sup-
port systems, even aft er eligibility for services was con-
fi rmed. Th e challenges of dealing with the paperwork 
were also noted by the parent of a Veteran who partici-
pated in one of the English-language focus groups: 

 If you have a Member, um, who has, you know, 
PTSD and OSI, I mean, fi lling out a little form is 
enough, but when you’ve got pages and pages of 
forms and then you send them to them, and they 
lose them, and then you got to start all over again, 
um. 

 Th is perceived adversarial relationships between Veter-
ans and VAC, along with concern about the power im-
balance, left  some feeling: 

 vulnerable, totally and permanently incapacitated, 
and you have somebody with all the power who can 
control what you will and will not receive … there’s 
no healing involved, right, because there’s some-
thing else that will spring up that you’ll have to fi ght. 

  Barriers to formal social support: Lack of 
awareness and increased isolation  

 Lack of awareness and increased isolation were also sig-
nifi cant issues identifi ed in accessing formal support 
services. Th ere was a range of awareness among family 
members of programs such as OSISS or COPE. A family 
member living in Quebec commented on regional diff er-
ences: “I think that’s very present in English provinces, 
but I think it’s not present here. I don’t think so, anyway.” 
Other family members living in Quebec were aware, for 
instance, of the OSISS groups, but distance precluded 
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participation. Some families living with a Veteran with 
mental health problems reported that they felt :

 quite alone. Nobody to reach out to, to the families, 
and that’s just a big, big lack that is, you know, that I 
was dealing with, and nobody helped me in between 
the time [the CAF diagnosed him] and when he left . 

 Although supports and services were available 
to the Veteran, families were left  on their own to fi nd 
family-specifi c supports, which reinforced the isolation 
experienced by the family. On the whole, Veterans’ fam-
ilies believed the formal support systems were obligated 
to recognize the impact of the Veteran’s service on the 
family and to provide accordingly: “We gave up our dai-
ly lives of a normal life.” Family members reported the 
need to feel equipped with knowledge and strategies to 
be able to support the Veteran’s recovery, and some felt 
that they were left  fl oundering: 

 My frustration was just the fact that nobody was 
telling me anything. Like, here I am with him 24/7 
and I’ve had, like, no contact with anybody saying, 
“Th is is what he should be trying to do,” and “If this 
happens you should do this.” 

 DISCUSSION 
 Th e results presented here summarize the experiences 
of accessing formal and informal supports of 36 family 
members of CAF Veterans living with mental health 
problems. Th ese family members affi  rmed that navigat-
ing the MCT process alongside a Veteran with signifi cant 
mental health problems is both daunting and complex. 
In attempting to access informal or formal supports, they 
experienced barriers of stigma and burden, confi dential-
ity and privacy, exclusion from MCT administration 
processes, and lack of awareness and increased isolation, 
which, when added to the stress of the MCT itself, creat-
ed a sense of hopelessness and helplessness. 

 Taken together, family members perceived lack of 
control over their life circumstances, with inconsistent 
access to informal and formal resources that are criti-
cal for successful adjustment to civilian life.  12   Family 
members described their experiences as disorienting, 
burdensome, and even dehumanizing, especially as the 
psychological symptoms and behaviours of the Veteran 
demanded more resources, care, and attention from those 
family members closest to that Veteran — supports that 
were inaccessible or unavailable to some. In the midst of 
their eff orts to seek support from both formal and infor-
mal sources, many of the family members were providing 

care essential for managing the activities of daily living. 
Research shows that caregiver burden is heightened for 
family members whose assistance is required for such ac-
tivities of daily living,  2  6   and the eff ects of this burden on 
the family member who is seeking support were evident 
in the tone and urgency of the responses collected in this 
study. Th is fi nding highlights the need to provide care-
giving supports to families. 

 Family and friends constituted the main sources 
of informal support during the MCT. For some fam-
ily members of Veterans, stigma and discomfort with 
discussing mental health issues impeded their capacity 
to access and benefi t from social supports, specifi cal-
ly from family and friends. Although previous studies 
have highlighted the importance of “critical partners” 
(e.g., spouses, parents, siblings) in the care of Veterans,  2  7   
it was evident from the family members’ responses that 
psycho-education and mental health literacy training 
  could enhance their capacity to provide safe, informed, 
and non-stigmatizing care.  2  8,   29   Fear of being a burden 
and concerns about confi dentiality complicated social 
interactions as well, and although informal peer-to-
peer networks are springing up across the country (e.g., 
COPE via Wounded Warriors Canada), those who are 
experiencing ongoing isolation may require supports 
that are off ered virtually, such as mobile apps (e.g., OSI 
Connect) or informal online chat groups (e.g., Face-
book groups). 

 For some family members, access to formal sup-
ports, such as those provided by VAC and other 
military-centric organizations, was aff ected by social and 
geographic isolation, lack of awareness of information 
about interventions and supports, and the complexity of 
administrative processes. A previously cited study notes 
a lack of what is called proactive signposting, which en-
gages key gatekeepers who “provide caregivers with ad-
equate and accurate documentation of service provid-
ers [who] they can contact for support to minimize the 
risk to themselves and the client.”  2  8  (p.391)   Interprovincial 
variation in available programs and services, as well as 
the severity of Veterans’ mental health problems, consti-
tuted further barriers to access for some. Th ese barriers 
acted to both cause, and compound, gaps in service to 
Veterans and their family. 

 Limitations 
 Although the inclusion criteria used in recruitment for 
this study were intentionally broad, such that spouses, 
adult children, parents, siblings, and fi ctive kin were 
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eligible to participate, some voices were absent. In par-
ticular, only one male spouse participated in the study. 
Moreover, only intact families are represented in the 
sample. Th e impacts of Veterans’ mental health prob-
lems on their families persist through the process of 
separation or divorce, particularly if children are in-
volved. As a result, there are some gaps in the under-
standing of the full spectrum of details, complexities, 
and situated meanings characterizing the experiences of 
family members of Veterans with mental health prob-
lems throughout the MCT. In addition, several family 
members whose fi rst language was French elected to 
participate in the research study in English, which com-
plicates the meaningful division of the analysis across 
French-language and English-language interviews. 

 Th e study participants are supporting Veterans with 
mental health problems, most of which appear to be in 
the severe range. Th e degree to which these fi ndings 
apply to those with mild to moderate health problems 
is unclear, and it is important to note that recruitment 
eff orts and inclusion criteria did not require the Veter-
an’s mental health problems to be in the severe range. 
Th e combination of the complex MCT and the sever-
ity of the mental health problems likely resulted in the 
messages from family members being communicated 
with greater urgency and fortitude. Moreover, the rela-
tionship between physical health problems and mental 
health problems experienced by the Veterans was not 
explicitly addressed in this study. Because this study was 
not designed to collect data on physical health, family 
members may be underestimating the role of chronic 
physical health problems and chronic pain in exacerbat-
ing the behaviours associated with the Veterans’ mental 
health problems. As a result of these weaknesses, the 
recruitment of family members willing to share their 
experiences of living with a Veteran who had a mental 
health problem during the MCT likely attenuated the 
sample’s heterogeneity. 

 Implications 
 Th e implications of this study are likely best summarized 
in this statement: military families are experiencing both 
small successes and formidable barriers in accessing ev-
idence-based care systems that identify and address the 
unique needs of Veterans with mental health problems 
in the MCT. In supporting Veteran families during the 
MCT, especially those families whose Veterans have 
mental health problems, it is likely necessary for more 
time and resources to be invested in collecting data 

from sequential cohorts of Veteran families regarding 
their developmental, familial, and ecological strengths. 
Although pertaining to family members much younger 
than those in our sample, this echoes the recommenda-
tions of other recent meta-analysis (e.g., Lambert and 
colleagues  10  ) and literature mapping (e.g., Rayce and 
colleagues  9  ) studies that call for consideration of the 
contexts of how Veterans’ mental health aff ects family 
members, including family variables (i.e., sex of parent, 
parent–child attachment, cultural background) and 
child variables (i.e., pre-existing psychological distress, 
peer relationships, school engagement). 

 Th e results of this study suggest that several prac-
tical changes might benefi t Veteran families during 
the MCT, particularly families of Veterans who have a 
mental health problem. First, given the barriers experi-
enced by families who sought formal support, it is ap-
parent there would be value in enhancing mental health 
literacy training for frontline VAC staff . In particular, 
education on the additional stressors experienced by 
family members advocating on behalf of a Veteran with 
a mental health problem might allow for informed and 
compassionate communication between family mem-
bers and frontline staff  to develop. 

 In line with this, a second practical implication 
might be to provide psycho-educational training oppor-
tunities for family members to learn about the eff ects of 
trauma and toxic stress on Veterans’ social, neurological, 
psychological, and physical functioning. Understanding 
how OSIs are carried into, and aff ect, family relation-
ships, communication patterns, and coping capacities of 
Veteran families might assist family members to better 
understand what their immediate support needs are and 
also where to best seek support. 

 Finally, given that interviewees also noted accessi-
bility to information as a barrier, Veteran families may 
benefi t from online resources that would assist them 
in navigating the MCT process. In particular, such 
resources could include tailored links to formal (e.g., 
MFRCs) and informal (e.g., local peer-to-peer groups) 
support resources and summaries of research related to 
Veteran mental health problems and mental health dis-
orders. 

 Conclusion 
 Amid the barriers experienced by family members sup-
porting Veterans living with mental heath diffi  culties, 
there was also evidence of the resolve and commitment 
to supporting the Veteran’s health and well-being that 
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have enabled the family system to adapt. Although it was 
apparent that family members’ access to, and engage-
ment with, both formal and informal support systems 
were compromised by the Veteran’s mental health, the 
emotion conveyed in the words of family members as 
they described their MCT journey was indicative of the 
commitment and resilience undergirding these families. 
Although the ongoing and considerable health needs 
and issues of Veterans continue to absorb signifi cant 
resources within the family system, gains can be made 
through policy and programming that simplify and di-
versify access to services and supports and that extend 
outreach and compassion to the families who support 
these Veterans in daily life and long-term recovery. 

 Future studies focusing on the presence and power 
of adaptation and coping, nurturing relationships via 
work and community connections, the role of religion 
and spirituality, and even inquiry into the importance 
of family rituals and routines (e.g., family meals) may be 
helpful to families in the midst of the MCT. Such data 
could be used to create family-specifi c resources that 
would serve to more intentionally include the family 
in the MCT process and in coming to understand how 
families as a whole experience change during MCT. 
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 APPENDIX: INTERVIEW GUIDE 

 Introduction 
 Th ank you for agreeing to participate in this study. 
Your input is extremely valuable to increasing our un-
derstanding of how Veteran families are dealing with a 
Veteran’s mental health problems, especially during the 
military-to-civilian transition process. 

 Before we begin, do you have any questions about 
the introduction or consent form you signed? 

 Can we also confi rm that you consent to this inter-
view being recorded? 

 Just as a reminder, the purpose of this study is to 
better understand the impacts of Canadian Armed 
Forces (CAF) Veterans’ mental health challenges on 

the family, factors that contribute to the mental health 
and well-being of CAF Veterans and their families, and 
your perception of the eff ectiveness of current support 
services during the military to civilian transition peri-
od. We are interested also in identifying whether any 
changes or additions can be made to enhance the capac-
ity of the current support services available to assist Vet-
erans with mental health challenges and their families 
during this transition. 

 In this study we defi ne mental health in very broad 
terms. It can include a wide range of diagnosed and undi-
agnosed issues that aff ect mood, thinking, and behavior. 

 You can choose not to respond to any question or 
stop the interview at any time for any reason.    

  Interview question    Potential probes  

  General Information  

 1.  Would you like to select a 
pseudonym we will use for the 
interview, or would you like us to 
assign one? 

 2.  What is your age? And the 
Veteran’s age? 

 3.  What is your current relationship 
with the Veteran? 

 4.  Are there any children living in the 
home? 

 5.  When did the Veteran leave the 
military”? 

 6.  What has the Veteran been doing 
since release? 

 How long have you lived with the Veteran? 
 How strongly would you say you and the Veteran are/were engaged with one 

another on a daily basis? Probe for examples, e.g., meals, socially, physical and 
mental care. 

 From this relationship? Previous relationships? How many? 
 What were their ages when the Veteran released? How about ages during any 

deployments? 
 In the last 5 years, how many months of the year would the family unit be living 

together? 
 How long did your family member serve in the military? 
 What was the nature of the Veteran’s work in the military? Trade? Offi cer? 

Deployment? If deployed, how many times? Can you tell us about the nature of 
the deployment(s)? 

 What prompted the decision to release/leave the military? Plan to retire? Health 
issues? Family needs? 

 Did you go through the transition process with the Veteran? 
 Work? Volunteering? Hobbies? Caregiving for other family members? Fitness? 

Managing health? 

 Objective 1: Identify the impacts of CAF Veterans’ mental health problem(s) (including OSIs), on family members and on the 
functioning of the family unit during MCT. 

 7.  How did the Veteran’s military 
service impact the household and 
family life? 

 8.  Tell us about the Veteran’s health. 
How does the health of the 
Veteran impact the family life? If 
his/her health has affected family 
life, tell us more about this. 

 9.  What has changed since the 
mental health issues have been 
identifi ed (including clinical 
diagnosis)? 

 What was fulfi lling; what did you like? What were the challenges? Highlights/
lowlights? 

 Was there a medical release? For what kind of condition? Physical, mental? 
 Has there been a diagnosis of a mental health condition? 
 How and when was the problem identifi ed/fi rst became apparent? 
 Is he/she presently receiving treatment, e.g., therapy/counselling, consultation, 

medication? 
 Who is providing the mental health support — family physician, psychiatrist, 

psychologist, occupational therapist? Other? What has been the impact of the 
treatment? 

(Continued)
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  Interview question    Potential probes  

 Objective 2: Describe the mental health and well-being of family members of CAF Veterans who have mental health 
problems. 

 10.  How, if at all, have the mental 
health issues in your Veteran 
family member impacted you? 
Your family? How would you 
describe this effect/these 
effects? 

 11.  How, if at all, have you or other 
members of your family made 
adjustments to manage the 
impact of the Veteran’s mental 
health? 

 12.  Tell me about the relationship 
between your family member’s 
mental health and your/your 
family’s health/well-being? 

 Determinants of well-being, e.g., employment effects, fi nancial effects, impacts 
on health and disability, changes to social integration, impacts on housing, 
psychological effects. 

 Are you experiencing any impacts? For example, hypervigilance, sleep 
disturbances, irritability, parenting, intimacy. 

 For example, adjusting your behavior or expectations, using strategies like 
exercise to help calm or day planners to organize health appointments? 

 Are there are other mental health issues in the family and how those have been 
impacted by the Veteran’s health? 

 Objective 3: Identify, from the family member’s perspective, how family life is impacting and being impacted by the 
Veterans’ well-being during MCT (there will be no contact with the Veterans themselves). 

 13.  Your Veteran/family member 
has been managing both mental 
health issues and the transition 
into civilian life. Tell us more 
about how that’s been. 

 14.  How have the mental health 
issues of the Veteran affected 
the transition to civilian life? 

 15.  Has your daily routine changed 
during or since your Veteran has 
transitioned to civilian life? In 
what way? Other changes? 

 16.  What impact do you feel family 
life has had on your Veteran’s 
mental health during the military 
to civilian transition? 

 For example, child care or other daily responsibilities. 
 Other determinants of well-being — employment effects, fi nancial effects, impacts 

on health and disability, changes to social integration, impacts on housing, 
psychological effects 

 Has it affected the relationships with children? With parents? 
 Siblings? With family? With friends? 
 Have your social relationships changed? Do you still have the same routine with 

friends and family? 
 How has this affected your relationship with the Veteran? 
 How has it been a positive factor? A negative factor? 

 Objective 4: Identify interventions and supports accessed during the MCT and their success in addressing the needs of the 
family. 

 17.  What do you do to take care of 
yourself and your family through 
the transition process? 

 18.  How do these things help 
you manage the transition 
experience? Your family 
member’s mental health? 

 19.  Where do you fi nd the greatest 
support during this transition 
period? 

 20.  What does this support mean to 
you? 

 21.  As your family has made the 
transition to civilian life, what 
have you learned about your 
support system(s)? 

 22.  Have you or would you seek 
support targeted to Veterans 
and/or their families? families?    

 Physical, social, spiritual supports. Formal/informal? Hobbies? Career? 
   
   
   
   

 Family, friends, community, church/mosque/synagogue, military/Veteran family 
services 

 What are the positive aspects of this support? What are the negative (if any) 
aspects of this support? 

 Are you familiar with the OSI clinics, or other programs offered through military/
Veteran family services? 

 If yes, what was your experience of those services? What were the key 
ingredients that were most helpful for you? 

 Why or why not? 

(Continued)

(Continued)
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  Interview question    Potential probes  

 Objective 5: Based on the fi ndings, identify interventions and supports that could enhance the overall health and well-being 
of families during MCT and into the future. 

 23.  Given your experience, what 
services and programs would 
help you and other families 
supporting members/Veterans 
with a mental health issue 
through the transition from 
military to civilian life? 

 24.  Is there anything you would 
change to existing programs 
to help make them better meet 
your needs now, or in the future? 

 25.  Is there anything else you 
think would be useful for us to 
know about mental health and 
transition that we haven’t already 
covered? 

 How did you learn about these? 
 Enhanced communication channels, greater awareness of supports and services, 

changes to fi nancial benefi ts, use of technology to promote access 
 How would you like to get information about supports? 

 Note: CAF = Canadian Armed Forces; OSI = operational stress injury; MCT = military-to-civilian transition. 

(Continued)
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 Alcohol use in Tobacco 21 (T21) states from 2016 to 2018: 
Differences by military service status 

  Justin   T.   McDaniel      a ,  David   L.   Albright  b ,  Dawn   Null  a  and  Shanna   McIntosh  b  

     ABSTRACT 
  Introduction:  Given the greater likelihood of alcohol use among tobacco users, the authors sought to determine 
whether living in a Tobacco 21 (T21) state was associated with a decreased likelihood of alcohol use among military 
personnel and civilians aged 18-20 years.  Methods:  Data from the 2016-2018 Behavioral Risk Factor Surveillance 
System (BRFSS), an annual survey of the Centers for Disease Control and Prevention, were obtained for individuals 
aged 18-20 years ( N  = 11,827). Th e authors assessed whether a BRFSS respondent’s state of residence included a T21 
policy, a military exemption, or both at the time of interview by reviewing a published policy assessment tool. Individ-
uals living in states with only a local T21 policy were excluded. A mixed logit model was estimated with “any alcohol 
use in the past 30 days” as the dependent variable. Th e primary independent variable was an interaction term for T21 
state of residence and military service status.  Results : Among civilians, the alcohol use rate was 34.04% in non-T21 
states and 35.37% in T21 states. Among military service members, the alcohol use rate was 28.24% in non-T21 states 
and 19.81% in T21 states. Aft er controlling for age, race, sex, income, mental distress, and smoking history, military 
service status moderated the relationship between living in a T21 state and alcohol use (adjusted OR = 0.81, 95% 
CI = 0.69, 0.95).  Discussion : Th e implementation of a federal T21 policy may reduce alcohol use among minors, 
especially among those serving in the military. 

  Key words : alcohol, alcohol use, military, minimum legal age, policy, tobacco, T21, Tobacco 21 , U.S. Department of 
Defense

 RÉSUMÉ 
  Introduction :  Puisqu’il est plus probable que les fumeurs consomment de l’alcool, les chercheur(e)s ont cherché à déter-
miner si le fait de vivre dans un État où l’âge légal du tabagisme est fi xé à 21 ans (T21) est lié à une baisse de la probabilité 
de consommation d’alcool par le personnel militaire et les civils de 18 à 20 ans.  Méthodologie :  Les chercheurs ont 
recueilli les données du sondage annuel des  Centers for Disease Control and Prevention  de 2016 à 2018, le  Behavioral Risk 
Factor Surveillance System  (BRFSS), auprès de personnes de 18 à 20 ans (n = 11 827). Ils ont analysé l’outil d’évaluation 
des politiques pour évaluer si l’État de résidence des répondants au BRFSS était doté d’une politique de T21 ou d’une 
exemption militaire au moment de l’entrevue. Les personnes qui habitent dans les États dotés d’une politique locale de 
T21 étaient exclues. Ils ont estimé un modèle de répartition mixte dont la variable dépendante était « toute consom-
mation d’alcool dans les 30 jours précédents ». La variable indépendante primaire était une interaction entre un État de 
résidence doté d’un T21 et le service militaire.    Résultats :  Chez les civils, le taux de consommation d’alcool s’élevait à 
34,04 % dans les États sans politique de T21 et à 35,37 % dans les États dotés d’une politique de T21. Chez les membres 
de l’armée, le taux de consommation d’alcool s’élevait à 28,24 % dans les États sans politique de T21 et à 19,81 % dans les 
États dotés d’une politique de T21. Après voir tenu compte de l’âge, de la race, du sexe, du revenu, de la détresse mentale et 
des antécédents de tabagisme, le service militaire modérait la relation entre la résidence dans un État doté d’une politique 
de T21 et la consommation d’alcool (RR = 0,81, IC à 95 % : 0,69, 0,95).  Discussion :  La mise en œuvre d’une politique 
fédérale de T21 pourrait réduire la consommation d’alcool chez les mineur(e)s, particulièrement s’ils sont dans les Forces. 

  Mots-clés :  âge légal minimal, alcool, militaire, politique, tabac, Département de la Défense américaine  h
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 INTRODUCTION 
 On December 20, 2019, the president of the United 
States signed federal legislation that raised the mini-
mum legal age for tobacco product sales from 18 years 
to 21 years, eliminating all state-specifi c implementation 
of the law.  1   Tobacco 21 (T21) policies have been shown 
to have a benefi cial eff ect at the state and local levels on 
tobacco sales to, and consumption by, individuals aged 
younger than 21 years.  2   – 7   For instance, Glover-Kudon et 
al. reported that, aft er Hawaii’s adoption of a T21 policy 
in January 2016, average monthly cigarette unit sales de-
creased by 4.4% over a period of six years (2012-2017).  5   
Also, Zhang et al. showed the retailer violation rate for 
sales of electronic cigarettes (e-cigarettes) to underage 
individuals in Hawaii aft er its adoption of a T21 policy 
was 13.1% — a fi gure lower than the 20% federal Synar 
rate.  2   Th e Synar Amendment, signed into law on July 
1992, allows for punitive action against states that fail 
to keep the noncompliance rate of tobacco sales to indi-
viduals older than the minimum age below 20%.  2   T21 
policy compliance is correlated with forecasted reduc-
tions in chronic disease incidence and premature birth 
rates.  8   

 Although the Institute of Medicine advises that 
raising the minimum legal age for purchase of tobacco 
products could aff ect the use of other substances, such 
as alcohol, and thereby augment the public health ben-
efi t of reducing tobacco use, the literature lacks an em-
pirical analysis of the impact of T21 policies on alcohol 
use.  8   Th e association of alcohol and tobacco use is well 
established, especially among military service members 
and Veterans.  9,10   In particular, the National Institute 
on Alcohol Abuse and Alcoholism estimated that 90% 
of individuals with an alcohol use disorder also smoke.  9   
Moreover, military service members or Veterans who 
use tobacco products are more likely to receive a higher 
score on the Alcohol Use Disorders Identifi cation Test 
than non-Veteran tobacco users.  10   Th erefore, it stands 
to reason that, if individuals aged younger than 21 
years are no longer legally eligible to purchase tobacco 
products, and are less likely to smoke as a consequence, 
they may also be likely to reduce or quit consumption 
of alcohol. For example, Cavazos-Rehg et al. showed 

that smoking cessation was associated with decreased 
alcohol use.  11   

 Before the passage of federal T21 legislation, six 
states (California, Arkansas, Virginia, Texas, Maryland, 
and Utah) passed exemptions to the minimum legal 
age requirement for active-duty military service mem-
bers.  1  2   Th e rationale for implementing a T21 military 
exemption follows the philosophical reasoning cited in 
an article written by Morian and Malek:  1  3  (p.1401)   “It is 
inconsistent to deny those aged 18-20 years the choice 
to use tobacco while simultaneously treating them as 
suffi  ciently mature, for example, to serve in the mili-
tary.” Experimental assessments of the impact of T21 
exemptions on military service member smoking be-
havior have not been published to determine causation; 
however, the federal T21 law does not allow exemptions 
for the military. 

 Tobacco product use is more prevalent among 
military personnel (47.7%) than the general popula-
tion (43.7%) who are aged younger than 21 years.  1  4   
Moreover, self-reported use of any alcohol is higher 
among active-duty military personnel (55.5%) than 
among the general public aged younger than 21 years 
(49.5%).  15  ,   1  6   Th e demanding nature of basic training 
and subsequent deployment during military service 
are probable antecedents to military substance use but 
may reduce force readiness.  1  7   According to Harwood 
et al.,  1  8   the U.S. Department of Defense spends more 
than  $1.12 billion each year for health care attribut-
able to alcohol consumption. Th erefore, policies that 
deter alcohol consumption among active-duty service 
members aged younger than 21 years are critical and 
deserve empirical investigation. 

 Although a T21 policy is now eff ective at the fed-
eral level in the United States, there is a need to con-
tribute to the evidence base for such a policy, especially 
as it relates to military service members. Because some 
research has shown that military service members are 
more likely to comply with the law than civilians,  19,20   
this study tests the following alternative hypothesis: the 
relationship between living in a T21 state and alcohol 
use is moderated by military service status among indi-
viduals aged 18-20 years. 

 LAY SUMMARY 
   A national survey of U.S. military service members and civilians aged 18-20 years found that military service members 
were less likely than their civilian peers to use alcohol if they lived in a state with a Tobacco21 (T21) policy. Given that 
individuals who smoke are also more likely to use alcohol, the analysis shows that tobacco policies may also aff ect alco-
hol use behaviors for young adult military service members.  
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 METHODS 

 Data collection and study sample 
 Cross-sectional data from the 2016, 2017, and 2018 
Behavioral Risk Factor Surveillance System (BRFSS) 
surveys were obtained and merged for this study.  21   Th e 
Centers for Disease Control and Prevention’s BRFSS is 
an annual survey of adults conducted via landline or cel-
lular telephones in all 50 states. Between 2016 and 2018, 
landline-based interviews generated an average response 
rate of 48.67%, and cellphone-based interviews resulted 
in an average response rate of 48%.  2  2   – 24   Each state ad-
opted a disproportionate stratifi ed sampling design to 
collect data from landlines, with state respondents di-
vided into two groups: high density and medium densi-
ty, where density is determined by the number of listed 
households in an area code. Simple random sampling 
was conducted to gather data via cellphones.  2  5   

 Survey data from 1,373,755 respondents were col-
lected between 2016 and 2018. Because of missing data 
on the measures described in the next section, and ex-
clusion of respondents who, at the time of the BRFSS 
survey, were living in a state with local but not state-level 
T21 policies, the fi nal analytic sample size for this study 
was 11,827. Th e following fi ve states were excluded from 
the analysis: Illinois, Kansas, Missouri, New York, and 
Ohio. 

 Measures 

  Sociodemographic measures  
 Validity and reliability evidence for questions asked 
in the BRFSS survey is published elsewhere.  2  6   In this 
study, the authors obtained information about each per-
son’s age (18-20 y), race or ethnicity (dummy coding: 
white [reference category], black, and “other” race/eth-
nicity), and sex (male or female); military service status 
(civilian or military member) was assessed with the fol-
lowing question: “Have you ever served on active duty 
in the United States Armed Forces, either in the regular 
military or in a National Guard or military reserve unit 
(yes or no)?” Information about each respondent’s an-
nual income (dummy coding: <$15,000 [reference cat-
egory], $15,000-$25,000, $25,000-$35,000, $35,000-
$50,000, >$50,000) was also gathered. 

  Mental health  
 Because mental health conditions have been shown to 
be associated with alcohol use,  2  7  ,2  8   the following mea-
sure was included as a covariate in this study: “Now 

thinking about your mental health, which includes 
stress, depression, and problems with emotions, for 
how many days during the past 30 days was your men-
tal health not good?” Responses were grouped into the 
following dummy categories, as in previous studies  2  9  ,  30   
of the BRFSS mental distress measure: 0 days of men-
tal distress in the past month (i.e., reference category), 
1-13 days of mental distress in the past month, and 14 
or more days of mental distress in the past month. 

  Cigarette use  
 Cigarette use history was determined by combining re-
sponses from two survey questions: “Have you smoked 
at least 100 cigarettes in your entire life?” and “Do you 
now smoke cigarettes every day, some days, or not at 
all?” On the basis of responses to these two questions, 
survey respondents were coded into two categories: not 
a current cigarette smoker (i.e., ever use but not current 
use) and currently a cigarette smoker (i.e., ever use and 
current use). 

  E-cigarette use  
 Th e following two questions were used to determine 
whether a respondent was using e-cigarettes at the time 
of data collection: “Have you ever used an e-cigarette or 
other electronic vaping product, even just one time, in 
your entire life?” and “Do you now use e-cigarettes or 
other electronic vaping products every day, some days, 
or not at all?” Respondents who answered “every day” 
or “some days” were coded as current e-cigarette users, 
and respondents who answered “not at all,” or who had 
never used an e-cigarette, were coded as non-users. 

  Alcohol use  
 Th e dependent variable in this study, alcohol con-
sumption, was measured with the following question: 
“During the past 30 days, how many days per week or 
per month did you have at least one drink of any alco-
holic beverage such as beer, wine, a malt beverage or 
liquor?” Responses to this question were coded dichot-
omously: 1) 0 drinks of alcohol in the past 30 days or 2) 
more than 0 drinks of alcohol in the past 30 days. Th e 
outcome variable was coded in this way so as to discern 
whether an individual in the sample (i.e., aged <21 y) 
unlawfully consumed any alcohol. 

  T21 state of residence  
 Th e authors determined whether a respondent lived in 
a state with a T21 policy at the time of the interview 
by reviewing the T21 policy assessment tool created 
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by Dobbs et al.  31   Respondents living in a state with a 
T21 policy at the time of the BRFSS interview received 
a code of one on the T21 variable. To assess whether a 
respondent lived in a state with at least one local T21 
policy, the authors reviewed the Tobacco21.org website 
and substantiated the website fi ndings by examining 
city or county law documents posted on each city’s or 
county’s website (e.g., see the T21 law document for 
Tompkins County, NY).  32  ,   3  3   Individuals living in states 
with at least one local T21 policy, but no state-level T21 
policy, were excluded from the fi nal dataset, primarily 
because the 2016-2018 BRFSS survey datasets did not 
permit identifi cation of sub-state area of residence. Re-
spondents living in states with no state-level or local-level 
T21 policy were included as controls and received a 
code of zero on the T21 variable. Given that the state of 
California adopted a military exemption to its T21 pol-
icy, military service members living in California were 
coded as controls.  Table 1  provides a summary of T21 
policies in 50 states and the District of Columbia.  

 Data analysis 
 Th e authors included the BRFSS complex survey de-
sign weights, the methodology for which is described 
elsewhere,  3  4   in all analyses. First, given that the interest 
in this study was to determine the rate of alcohol use 
among military service members and civilians by res-
idence in- or outside of a T21 state, survey-weighted 
estimates of alcohol use for each sub-population were 
developed. Second, factors associated with alcohol use 
were examined in a generalized linear mixed model 
with a logit link,  3  5     where alcohol use (yes = 1, no = 0) 
served as the dependent variable. Th e primary indepen-
dent variable in this model was a two-way interaction 
term for T21 state and military service status. Th e main 
eff ects for this interaction were also included in the 
model. Each participant’s state of residence was includ-
ed as a random intercept in the model. Th e following 
variables were also included as control variables (i.e., 
all estimates were adjusted for these factors): sex, race, 
age, annual income, mental distress, cigarette use, and 
e-cigarette use. 

 RESULTS 
 Th e study sample included 927 (7.84%) participants 
living in T21 states and 402 military service members 
(3.40% of the sample). Twenty-two (2.37% of the T21 
sub-sample) military service members reported living 
in a state with a T21 policy. Irrespective of residence 

in a T21 state and military service status, the rate of 
alcohol use from 2016 to 2018 among individuals 
aged 18-20 years was 34.84% (95% CI,  33.83-35.86). 
Th e rate of alcohol use in non-T21 states was 34.83% 
(95% CI,  33.78-35.89), and the rate of alcohol use in 
T21 states was 35.07% (95% CI,  31.49-38.82), irre-
spective of military service status. Th e rate of alcohol 
use among military service members was 27.93% (95% 
CI, 23.17-33.24), whereas among civilians it was 35.06 
(95% CI, 34.03-36.10). Alcohol use rates among service 
members and civilians by state T21 policy are shown in 
 Table 2 . Alcohol use was highest among civilians in T21 
states, followed by civilians in non-T21 states, service 
members in non-T21 states, and, last, service members 
in T21 states.  

 Results of the generalized linear mixed model for 
alcohol use are shown in  Table 3 . Main eff ects are pro-
vided in Model 1, and the interaction term for military 
service status and T21 state is provided in Model 2. 
Several control variables in the model were signifi cantly 
associated with alcohol use. Specifi cally, results showed 
women were less likely than men, blacks and individuals 
of other races or ethnicities were less likely than whites, 
and younger individuals were less likely to report any al-
cohol use in the past 30 days. Individuals with an annual 
income between $15,000 and $50,000 were less likely 
than individuals with an annual income of less than 
$15,000 to report alcohol use; however, individuals 
with an annual income greater than $50,000 were more 
likely than individuals with an annual income of less 
than $15,000 to report alcohol use. Moreover, increas-
ing severity of mental distress was signifi cantly associat-
ed with alcohol use. Th e strongest predictor (adjusted 
OR [aOR] = 2.32) of alcohol use was current e-cigarette 
use, followed by current cigarette use (aOR = 2.28).  

 Th e main eff ect of T21 on alcohol use was not sig-
nifi cant in Model 2 (aOR = 0.87; 95% CI, 0.73-1.03); 
however, the main eff ect of military service status on al-
cohol use was statistically signifi cant (aOR = 0.69; 95% 
CI, 0.67-0.71). Th e interaction term for service member 
status and T21 was signifi cant in Model 2 (aOR = 0.81; 
95% CI,  0.69-0.95), indicating service members dif-
fered from civilians in terms of their likelihood of alco-
hol use in a T21 state. In particular, Cohen’s  h  for the 
comparison of alcohol use among service members in 
non-T21 and T21 states (28.24% vs. 19.81%) was small 
(Cohen’s  h  = 0.20). However, the eff ect size for the dif-
ference in civilian alcohol use in non-T21 and T21 states 
(34.04% vs. 35.37%) was smaller (Cohen’s  h  = 0.01). 
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  Table 1 . Effective year of inceptive local, district, or local laws requiring the minimum age for purchase of tobacco 
products to be 21 years 

  State    2016 *     2017 *     2018 *   

  State or district 
T21  

  Local 
T21  

  No 
T21  

  State or district 
T21  

  Local 
T21  

  No 
T21  

  State or 
district T21  

  Local 
T21  

  No 
T21  

 Alabama        X        X        X 

 Alaska        X        X     Aug 22    

 Arizona     June 2        X        X    

 Arkansas     Sept 1        X        X    

 California  June 9 †         X        X       

 Colorado        X        X     Jan 18    

 Connecticut        X        X        X 

 Delaware        X        X        X 

 District of Columbia        X  Feb 18        X       

 Florida        X        X        X 

 Georgia        X        X        X 

 Hawaii  Jan 1        X        X       

 Idaho        X        X        X 

 Illinois     Pre-2016        X        X    

 Indiana        X        X        X 

 Iowa        X        X        X 

 Kansas     Pre-2016        X        X    

 Kentucky        X        X        X 

 Louisiana        X        X        X 

 Maine     July 20        X     July 1       

 Maryland        X        X        X 

 Massachusetts     Aug 1        X     Dec 31       

 Michigan        X     1/1        X    

 Minnesota        X     7/1        X    

 Mississippi     Aug 1        X        X    

 Missouri     Pre-2016        X        X    

 Montana        X        X        X 

 Nebraska        X        X        X 

 Nevada        X        X        X 

 New Hampshire        X        X        X 

 New Jersey     Pre-2016     Nov 1        X       

 New Mexico        X        X        X 

 New York     Pre-2016        X        X    

 North Carolina        X        X        X 

 North Dakota        X        X        X 

 Ohio     Pre-2016        X        X    

 Oklahoma        X        X        X 

 Oregon        X     Apr 14     Jan 1       

 Pennsylvania        X        X        X 

(Continued)
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  Table 2 . Demographic, social, and behavioral characteristics of the study sample by residence in a T21 state and 
military service status ( N  = 11,827) 

  Variable    T21 states,  n  (%) *     Non-T21 states,  n  (%) *   

  Civilian ( n  = 905)    Military member ( n  = 22)    Civilian ( n  = 10,520)    Military member ( n  = 380)  

 Sex: Female  44 (43.82)  6 (27.78)  4,647 (46.34)  67 (20.83) 

 Race             

  White  220 (28.09)  3 (14.07)  6,937 (66.68)  259 (66.49) 

  Black  54 (5.79)  0 (0.00)  985 (10.22)  30 (9.65) 

  Other  631 (66.13)  19 (85.93)  2,598 (23.11)  91 (23.86) 

 Age, y, Mean (SE)  18.99 (0.03)  19.24 (0.20)  18.95 (0.01)  19.24 (0.05) 

 Annual income, $             

  <15,000  168 (16.87)  1 (2.73)  1,621 (14.38)  30 (6.86) 

  15,000–25,000  201 (21.08)  10 (42.16)  2,192 (19.84)  121 (28.80) 

  25,000–35,000  103 (10.79)  1 (4.37)  1,118 (9.88)  75 (19.84) 

  35,000–50,000  120 (12.37)  4 (19.60)  1,379 (13.09)  53 (14.42) 

  >50,000  313 (38.89)  6 (31.14)  4,210 (42.80)  101 (30.07) 

 Past month mental 
distress, days 

            

  0  392 (42.51)  16 (75.44)  4,776 (45.61)  267 (68.24) 

  1–13  383 (42.92)  5 (21.43)  3,925 (37.38)  75 (24.03) 

  ≥14  130 (14.58)  1 (3.13)  1,819 (17.01)  38 (7.73) 

 Cigarette use  62 (6.91)  3 (18.21)  1,096 (10.75)  47 (13.20) 

 E-cigarette use  125 (14.03)  2 (7.42)  1,491 (13.82)  67 (16.20) 

 Past month alcohol 
use 

 324 (35.37)  4 (19.81)  3,822 (35.04)  113 (28.24) 

  Note: Unweighted sample sizes are presented with weighted percentages or means. T21 = Tobacco 21. 

 * Unless otherwise indicated. 

  State    2016 *     2017 *     2018 *   

  State or district 
T21  

  Local 
T21  

  No 
T21  

  State or district 
T21  

  Local 
T21  

  No 
T21  

  State or 
district T21  

  Local 
T21  

  No 
T21  

 Rhode Island        X     Apr 1        X    

 South Carolina        X        X        X 

 South Dakota        X        X        X 

 Tennessee        X        X        X 

 Texas        X        X     Oct 1    

 Utah        X        X        X 

 Vermont        X        X        X 

 Virginia        X        X        X 

 Washington        X        X        X 

 West Virginia        X        X        X 

 Wisconsin        X        X        X 

 Wyoming        X        X        X 

  *  X s are placed in a state’s 2017 or 2018 cell if no changes were made from the previous year’s inceptive T21 policy. 

  †  Military exemption. 

Table 1. (Continued)
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 DISCUSSION 
 Nationally representative data from 11,827 individuals 
were used to determine the moderating eff ect of mili-
tary service status on the relationship between living in a 
T21 state and alcohol use among individuals aged 18-20 
years. Given the strong association between tobacco use 
and alcohol use and, moreover, that tobacco-using mili-
tary service members are more likely to use alcohol than 
non-Veterans,  9  ,  10   the authors hypothesized that the rela-
tionship between living in a T21 state and alcohol use 
would be moderated by military service status. Analysis 
revealed a small but signifi cant diff erence in alcohol use 
rates for T21 states and non-T21 states when military 
service status was considered — that is, alcohol use rates 
were lower for military service members living in T21 
states (19.81%) than for military service members living 
in non-T21 states (28.24%). 

 Some evidence from previous research suggests that 
military service members and Veterans may be more 
likely than non-Veteran civilians to comply with laws 
in the United States.  18,19   Th erefore, individuals who are 

in the military and aged younger than 21 years may be 
more likely to comply with laws on tobacco use and al-
cohol consumption than individuals with no military 
service history. Th e results of this study may corroborate 
those of the aforementioned studies, in that the stron-
gest predictor of alcohol use in this model (i.e., e-cigarette 
use) was least prevalent among military service members 
living in T21 states (7.42%). 

 Nevertheless, this study, along with others,  3   – 8   pro-
vides evidence in support of the implementation of fed-
eral T21 legislation and its capability to reduce smok-
ing prevalence among individuals in the military and 
the general population. Previous studies have shown 
that 95% of adult smokers begin smoking before age 21 
years,  3  6   with 18-21 years being the age range in which 
most smokers transition to regular use.  3  7   Smoking rates 
are highest among young adults who do not attend col-
lege and higher overall among military men and women 
than their civilian counterparts.  38  ,   39   Moreover, there is 
a strong relationship between tobacco and alcohol use 
among young adults.  4  0   In particular, heavy use of one 

  Table 3 . Differences in likelihood of any alcohol use in the past 30 days by residence in a T21 state and military 
service status ( N  = 11,827) 

  Variable    Model 1    Model 2  

  aOR    95% CI    aOR    95% CI  

 Sex: Female (Ref.: Male)  0.89  0.88–0.90  0.89  0.88–0.90 

 Race (Ref.: White)             

  Black  0.69  0.67–0.70  0.69  0.67–0.70 

  Other  0.76  0.75–0.77  0.76  0.75–0.77 

 Age  1.56  1.55–1.57  1.56  1.55–1.57 

 Income, $ (Ref.: <15,000)             

  15,000–25,000  0.78  0.77–0.79  0.78  0.77–0.79 

  25,000–35,000  0.75  0.74–0.77  0.75  0.74–0.77 

  35,000–50,000  0.87  0.85–0.88  0.87  0.85–0.88 

  >50,000  1.21  1.20–1.23  1.21  1.20–1.23 

 Mental distress, days (Ref.: 0 days)             

  1–13  1.67  1.65–1.68  1.67  1.64–1.68 

  ≥14  1.88  1.85–1.91  1.88  1.86–1.91 

 E-cigarette use (Ref.: no e-cigarette use)  2.32  2.29–2.36  2.32  2.29–2.35 

 Cigarette use (Ref.: no cigarette use)  2.28  2.24–2.31  2.28  2.24–2.31 

 T21 state (Ref.: not a T21 use)  0.70  0.65–0.74  0.87  0.73–1.03 

 Military (Ref.: never served)  0.68  0.66–0.70  0.69  0.67–0.71 

 Military  ×  T21        0.81  0.69–0.95 

 Random intercept variance (State)  0.17     0.17    

  Note: aOR = adjusted odds ratio; T21 = Tobacco21. 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://doi.org/10.3138/jmvfh-2020-0013
https://jmvfh.utpjournals.press


McDaniel et al.

Journal of Military, Veteran and Family Health 
doi:10.3138/jmvfh-2020-0013 2021 7(1)

42

substance (e.g., tobacco) is predictive of heavy use of 
the other (e.g., alcohol).  4  0  ,4  1   Binge drinking and alcohol 
dependence among military personnel is most oft en ob-
served in young men, non-commissioned individuals, 
and individuals in lower ranks.  4  2   

 Smoking alone contributes to more than 480,000 
annual deaths and reduces life expectancy by at least 10 
years.  43   Th e Institute of Medicine strongly concludes 
that T21 legislation will have a “substantial positive 
impact on public health and save lives” and will likely 
prevent or delay tobacco use initiation.  44   Studies show 
drops in cigarette and cigar sales,  5   as well as a high-end 
awareness and support among retailers, thereby re-
ducing illegal tobacco sales in states in which the T21 
law has been enacted.  2   Moreover, the National Acad-
emy of Medicine suggests the T21 law has the poten-
tial to reduce smoking initiation by 15%-25% among 
those aged 15-20 years, resulting in a 10% decrease in 
smoking-related deaths (by the time today’s teens are 
adults) and a decrease of more than 220,000 smoking-
related cancers and respiratory illnesses in the coming 
years.  44   

 Th e results of this study show promise for the reduc-
tion of smoking rates among military service members 
and are in congruence with those of previous studies 
indicating decreases in smoking rates in T21 states.  3   – 8   
Analysis also indicates lower alcohol use rates for mil-
itary service members living in T21 states. Contrary 
to popular belief, there is no military exemption in the 
recently enacted federal T21 law. Th erefore, the T21 
law could have a signifi cant positive impact on young 
military service members in terms of reduction in both 
tobacco and alcohol use. Consequently, reducing smok-
ing rates before military service may result in reduced 
harmful alcohol consumption and improved physical 
performance readiness and health  38   and, in the long 
term, mitigate potential associated comorbid outcomes 
such as cancer, cardiovascular disease, and pulmonary 
conditions.  45   

 Although the results of this study are encouraging, 
there continues to be a need for community- and school-
based programs to help prevent the initiation of tobacco 
use. Enforcement of T21 laws is also essential. Future 
research is warranted to investigate the impacts, if any, 
of the T21 laws on alcohol consumption among teens, 
young adults, and young military service members, as 
well as on e-cigarette use, because the T21 law does not 
include an e-cigarette fl avor ban. 

 Several limitations accompanied the collection and 
analysis of data in this study. First, respondents from 
several states were excluded because of an inability to 
determine the sub-state residential location of individu-
als in states with only local, not state-level, T21 policies. 
Th erefore, the results of this study may not be generaliz-
able to the entire U.S. population. In particular, the au-
thors excluded the following states from the analysis: Il-
linois, Kansas, Missouri, New York, and Ohio. Second, 
it is possible that results could have been contaminated 
by social desirability bias, given the nature of the issues 
(i.e., illegal alcohol and tobacco consumption) studied 
in this report. Th ird, this study was cross-sectional in 
nature; therefore, the authors were unable to determine 
causal relationships between variables. 

 Fourth, the confi dence interval around the odds 
ratio for the interaction term in the logistic regres-
sion model was wider than for all other covariates. As 
such, there is a need for additional studies on this top-
ic to more accurately understand the eff ect of living in 
a T21 state on alcohol use in the military. Fift h, the 
demographic composition of the military subsample 
in this study, particularly in terms of race and gender, 
was not representative of the broader military popula-
tion.  46     Sixth, the measure of military service status in 
this study did not diff erentiate between active-duty and 
retired service members; however, because the authors 
delimited the sample to those aged 18-20 years, it was 
assumed individuals in this sub-sample were active-duty 
military members. Seventh, the measure of mental dis-
tress was a one-item measure and may not be as inter-
nally valid as other measures, such as the Patient Health 
Questionnaire-9.  47   Eighth, the authors categorized some 
of the continuous measures in this study for reasons ex-
plained earlier in the article. Such an analytic strategy is 
criticized by some because of information loss.  48   

 In conclusion, this study used nationally represen-
tative data to examine the association between living 
in a T21 state and alcohol use among individuals aged 
18-20 years, with a focus on military service members. 
Results of this study showed alcohol usage rates were 
lower among service members living in T21 states with-
out a military exemption than among service members 
living in non-T21 states. As such, these results point to 
a benefi cial public health spill-over eff ect for tobacco 
legislation, particularly among military personnel and, 
moreover, provide an evidence basis for the recently en-
acted federal T21 legislation. 
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 A knowledge translation intervention to promote evidence-based 
practices in ankle sprain management among Canadian Armed 
Forces physiotherapists: Six-month results 

  Eric   Robitaille  a ,  Marsha   MacRae  a ,  Peter   Rowe  a  and  Alice   Aiken  b  

      ABSTRACT  
  Introduction:  Lateral ankle sprain (LAS) is a common musculoskeletal injury among Canadian Armed Forces (CAF) 
members that challenges their physical readiness. Th e operational impact of LAS on the CAF may be minimized 
through evidence-based practice (EBP). Th is research project delivered a knowledge translation (KT) intervention 
tailored for CAF physiotherapists to improve their knowledge and performance of EBP in LAS management.  Meth-
ods:  All CAF physiotherapists ( n  = 67) were sent an invitation to complete an online questionnaire investigating 
their self-reported knowledge and performance of interventions and outcomes recommended in the management of 
LAS. One three-hour, active, multi-component KT intervention, including summarized research, point-of-care prac-
tice tools, and peer interaction, was then facilitated over a distance learning platform. Th e primary outcome was the 
median change reported on the online questionnaire before and six months aft er the KT intervention.  Results:  Th e 
response rate to the online questionnaire at six months was 64.2% ( n  = 43). Respondents reported improvements in 
their knowledge and performance of recommended rehabilitation interventions and outcome measures between base-
line and six months. Some discrepancies between respondents’ knowledge and performance of recommended outcome 
measures remained at six months. Unfamiliarity, use of competing outcome measures, or restraints in clinical settings 
explained these discrepancies, which may require changes at the clinical setting or organization level.  Discussion:  CAF 
physiotherapists improved their self-reported knowledge and performance of rehabilitation interventions and outcome 
measures recommended in LAS management six months aft er participation in an active, multi-component KT inter-
vention delivered through distance learning. Further adoption of EBP may require changes at the clinical setting or 
organization level. Th ese results should inform KT interventions directed at improving EBP by CAF physiotherapists 
and, conceivably, other CAF Health Services Centre providers. 

  Key words:  ankle sprain, assessment, CAF, Canadian Armed Forces, evidence-based practice, health services, 
knowledge translation, LAS, musculoskeletal, physiotherapy, rehabilitation, treatment 

  RÉSUMÉ  
  Introduction  :  Les entorses latérales de la cheville (ELC) sont des blessures musculosquelettiques courantes chez 
les membres des Forces armées canadiennes (FAC), qui nuisent à leur aptitude physique. Il est possible de limiter les 
conséquences opérationnelles des ELC sur les FAC grâce à des pratiques fondées sur des données probantes (PDB). Le 
présent projet de recherche faisait appel à une intervention d’application du savoir (AS) adaptée aux physiothérapeutes 
des FAC afi n de mieux faire connaître les PDB dans la prise en charge des ELC et d’en améliorer l’exécution.  Méthodol-
ogie :  Tous les physiothérapeutes des FAC ont été invité(e)s à remplir un questionnaire en ligne sur leurs connaissances 
et leur exécution autoévaluées des interventions et des résultats cliniques recommandés dans la prise en charge des ELC. 
Les concepteurs ont ensuite organisé une intervention d’AS active et polyvalente de trois heures sur une plateforme d’ap-
prentissage à distance, incluant des résumés de recherche, des outils de pratique au point de service et une interaction 
entre collègues. Le résultat primaire était le changement médian déclaré dans le questionnaire en ligne avant l’interven-
tion d’AS et six mois plus tard.  Résultats :  Le taux de réponse au questionnaire en ligne au bout de six mois s’élevait à 
64,1 % (n = 43/67). Les répondant(e)s ont déclaré avoir accru leurs connaissances et leur exécution des interventions de 
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réadaptation recommandées et des mesures de résultats entre le début de l’étude et six mois plus tard. Certains écarts ont 
été constatés entre les connaissances des répondants et l’exécution des mesures de résultats recommandées au bout de 
six mois. La méconnaissance, l’utilisation de mesures concurrentes ou les contraintes des milieux cliniques expliquaient 
ces écarts, qui peuvent exiger des changements aux milieux cliniques ou organisationnels.  Discussion :  Les physiothéra-
peutes des FAC ont accru leurs connaissances et leur exécution autodéclarées des interventions de réadaptation et des 
mesures de résultats recommandées pour la prise en charge des ELC six mois après leur participation à une intervention 
d’AS active et polyvalente donnée à distance. Pour adopter les PDB encore davantage, il faudra peut-être modifi er le 
milieu clinique ou organisationnel. Ces résultats devraient éclairer les interventions d’AS visant à améliorer les PDB des 
physiothérapeutes des FAC et probablement celles d’autres prestataires de services de santé des FAC. 

  Mots-clés :  application du savoir, ELA, entorse de la cheville, évaluation, FAC, Forces armées canadiennes, 
musculosquelettique, pratique fondée sur des données probantes, physiothérapie, réadaptation, services de santé, 
traitement 

 LAY SUMMARY 
 Physiotherapists employed in Canadian Armed Forces Health Services Centres maintained or improved their aware-
ness and use of recommended assessments and treatments of ankle sprains six months aft er participating in a distance 
learning presentation. Further improvements may require administrative support locally, nationally, or both. 

 INTRODUCTION 
 Lateral ankle sprain (LAS) is among the most common 
musculoskeletal injuries sustained by soldiers, burden-
ing the military with lost personnel hours, disrupted 
duties, and high rehabilitation workloads. 1  A substan-
tial number of Canadian Armed Forces (CAF) mem-
bers with LAS report persistent complaints, activity 
limitations, and recurrences that aff ect their physical 
readiness to complete duties and contribute to pre-
mature military release. 2,3  Should the consequences of 
LAS not be resolved through evidence-based practice 
(EBP), they may threaten the operational readiness of 
the CAF. 

 EBP in rehabilitation should be informed by EBP 
in knowledge translation (KT). In their systematic re-
view of KT strategies used among allied health profes-
sionals, Scott et al. reported that education was the most 
commonly cited KT intervention. 4  However, Scott et al. 
cautioned against education-only KT interventions, 
proposing that behaviour change among health profes-
sionals is complex, and although education may improve 
knowledge, it alone may not change clinical practice. In 
their systematic review of KT interventions used among 
rehabilitation professionals, Jones et al. reported that 
active, multi-component KT interventions (i.e., educa-
tional meetings, summarized materials) were the most 
eff ective at improving physiotherapists’ knowledge and 
practice. 5  Moreover, Hudon et al. proposed the value of 
conceptual frameworks to guide the implementation of 
KT interventions, 6  and the knowledge-to-action frame-
work addressed the most barriers to EBP implementa-
tion reported by physiotherapists. 7  

 CAF physiotherapists have reported some discrep-
ancies from EBP in their management of LAS, including 
the frequent use of electrotherapy modalities, a limited 
prescription of balance and strengthening interventions, 
and limited use of balance and functional performance 
outcome measures. 8  Th ey have also reported their pre-
ferred KT interventions as including summarized re-
search, opportunities for peer interaction, and delivery 
through distance learning. Th erefore, the purpose of 
this research project was to use the knowledge-to-action 
framework to guide an active, multi-component KT 
intervention tailored for CAF physiotherapists to im-
prove their knowledge and use of rehabilitation inter-
ventions and outcome measures recommended by EBP 
in management of LAS. 

 METHODS 
 Approval for this study was provided by the Queen’s 
University Health Sciences Research Ethics Board 
(REH653-16) and the CAF Surgeon General Health 
Research Program (2016-02-024-0004). Th e full meth-
odology of this study and its three-month results have 
been previously published, 9  so only the salient points 
are summarized here. 

 All civilian and military physiotherapists employed 
in CAF Health Services Centres across Canada (CAF 
physiotherapists) were sent an email invitation to com-
plete a baseline questionnaire. Th e questionnaire was an 
adapted version of the Self-Assessment of Knowledge 
and Frequency of Performance Survey that was designed 
to measure self-reported changes in knowledge and per-
formance of EBPs by physiotherapists using a fi ve-point 
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Likert scale (for Knowledge, 1 =  unfamiliar,  2 =  famil-
iar,  3 =  suffi  cient knowledge to perform,  4 =  suffi  cient 
knowledge to teach informally,  5 =  suffi  cient knowledge 
to teach formally;  for Performance, 1 =  never,  2 =  rarely  
[1%-25%], 3  =   sometimes  [26%-50%], 4  =   frequently  
[51%-75%], 5 =  very frequently  [76%-100%]). 10  

 An active, multi-component distance learning 
presentation was developed that summarized the Na-
tional Athletic Training Association’s (NATA’s) po-
sition statement on the conservative management and 
prevention of ankle sprains among athletes, 11  using a 
multimedia description of the position statement’s rec-
ommended rehabilitation interventions and outcome 
measures and their operationalization for the CAF 
into point-of-care practice tools; a facilitated discussion 
of common barriers to and facilitators of implementa-
tion; and mitigating goal-setting strategies. Th e distance 
learning presentation was then uploaded to an electron-
ic fi le-sharing platform to make it accessible to all CAF 
physiotherapists across Canada. 

 CAF physiotherapy team leaders were prompted 
to retrieve the distance learning presentation and share 
it with their teams in one three-hour session. Team 
leaders were asked to facilitate opportunities for peer 
interaction by intermittently pausing the presentation 
to encourage peer practice of the interventions, admin-
ister the outcome measures and facilitate discussion 
regarding perceived barriers, and use the mitigating 
goal-setting strategies relevant to their clinical setting. 
Team leaders were prompted to review these goals with 
their team once a month for three months. To contrib-
ute to the methodological quality of reporting of KT 
interventions, an implementation strategy was outlined 
according to the recommendations of the Workgroup 
for Intervention Development and Evaluation Research 
(online Supplemental Table 1). 12  

 Th e questionnaire was re-administered at three 
months and six months aft er participation in the 
distance learning presentation to determine any 
self-reported change in knowledge and performance of 
EBPs. 9  Because of the ordinal nature of the data, the au-
thors calculated the median scores for knowledge and 
performance and explored any diff erences between mil-
itary or civilian CAF physiotherapist responses using 
Fisher’s exact test (FET). 

 RESULTS 
  Figure 1  shows a fl ow diagram of the response rate. Data 
for 92 CAF physiotherapists were retrieved from the 

most current CAF physiotherapy personnel list. Eighty-
nine respondents were deemed eligible, and 67 consent-
ed to participate by completing the survey at baseline, 
resulting in a response rate of 75.3%. Of those 67, 43 
responded to the survey at six months, resulting in a 
response rate of 64.2%. Th e characteristics of respon-
dents are shown in  Table 1 . Of the 43 respondents, 21 
(48.8%) were military physiotherapists and 22 (51.2%) 
were civilian physiotherapists.   

 Overall, respondents reported a minor change in 
median score from 4 to 5 (out of 5) for knowledge and 
performance of one of the summarized components of 

  Table 1 . Respondent characteristics 

  Respondent 
characteristics  

   n  (%)  

  Baseline ( n  = 67)    6 mo ( n  = 43)  

 Age, y       

  25–34  20 (29.9)  12 (27.9) 

  35–44  31 (46.3)  22 (51.2) 

  45–54  12 (17.9)   9 (20.9) 

   ≥ 55   4 (6.0)   0 (0) 

 Gender       

  Female  42 (62.7)  23 (53.5) 

  Male  25 (37.3)  20 (46.5) 

 Employment       

  Military  29 (43.3)  21 (48.8) 

  Civilian  38 (56.7)  22 (51.2) 

  Figure 1 . Survey response rate fl ow diagram 

 Notes: CAF = Canadian Armed Forces. 

92 CAF
Physiotherapists

3 excluded
(research team)

89 eligible 
respondents

67/89 (75.3%)
@ Baseline

43/67 (64.2%) @ 6 
months
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the NATA position statement, and they reported main-
taining a median score of 5 for knowledge and perfor-
mance of the remainder of the components, as well as 
for recommended interventions between baseline and 
six months ( Table 2  and  Table 3 ). When respondents 
were sorted into cohorts of military or civilian CAF 
physiotherapists, no signifi cant diff erences were report-
ed in their knowledge or performance ( p  ≥ 1.00; FET).   

 Between baseline and six months, respondents re-
ported improvements from 2 to 5 for knowledge and 
from 1 to 5 for performance of the Foot and Ankle 
Abilities Measure (FAAM) and from 3 to 4 for knowl-
edge and from 2 to 4 for performance of both the Star 
Excursion Balance Test (SEBT) and the hop test ( Fig-
ure 2 ). 13–15  In contrast, although respondents reported a 
consistent score of 4 in knowledge of the Patient Specif-
ic Functional Scale (PSFS) at baseline and six months, 
they reported only a minimal improvement in score 
from 2 to 3 for its performance. 16  When respondents 
were sorted into cohorts of military or civilian CAF 
physiotherapists, no signifi cant diff erences were report-
ed in their knowledge or performance ( p  ≥ 1.00; FET).  

 Th ose respondents who reported performing the 
recommended outcome measures less than frequently 

  Table 2 . Median scores for knowledge and performance of summarized components of the NATA position statement 

  Summarized components of the NATA position statement    Baseline    6 mo  

  Knowledge    Performance    Knowledge    Performance  

 Prescribe functional treatment  5  5  5  5 

 Prescribe cold, compression, and elevation  5  5  5  5 

 Prescribe brace and 3 mo rehabilitation  4  4  5  5 

 Prescribe early comprehensive rehabilitation *    5  5  5  5 

 Note: Scores could range from 1 to 5. NATA = National Athletic Training Association. 

 * Comprehensive rehabilitation was defi ned as early progressive balance, mobility, and strength exercises during each 
phase of rehabilitation; acute, subacute, and rehabilitative. 

  Table 3 . Median scores for knowledge and performance of recommended interventions 

  Recommended interventions    Baseline    6 mo  

  Knowledge    Performance    Knowledge    Performance  

 Avoid electrotherapy  5  5  5  5 

 Comprehensive rehabilitation *              

 Acute phase  5  5  5  5 

 Sub-acute phase  5  5  5  5 

 Rehabilitative phase  5  5  5  5 

 Note: Scores could range from 1 to 5. 

 * Comprehensive rehabilitation was defi ned as early progressive balance, mobility, and strength exercises during each 
phase of rehabilitation; acute, subacute, and rehabilitative. 

(≤3) were invited to comment further. Th e most fre-
quent comments explaining limited performance con-
veyed the habitual use of another outcome measure de-
termined by the setting or standardized rehabilitation 
program (PSFS,  n  = 6; FAAM,  n  = 6; SEBT,  n  = 4; hop 
test,  n  = 4) or by setting restraints or challenges (SEBT, 
 n   =  2; hop test,  n   =  2). Th e most frequently reported 
standardized rehabilitation program was the Rehabil-
itation 4 Performance program ( n   =  6), and the most 
frequently reported habitual outcome measures were 
the Lower Extremity Functional Scale (LEFS) or the 
Foot and Ankle Disability Index (FADI;  n  = 6). 13  One 
respondent reported using the PSFS with other popula-
tions but had not considered using it with CAF mem-
bers with LAS. Two respondents reported the fl ooring 
in their clinical setting presented a safety hazard for the 
hop test. 

 Between baseline and six months, respondents re-
ported a change in median score from 4 to 5 in knowl-
edge and from 2 or 3 to 4 in performance for supporting 
clinical colleagues to administer the recommended out-
come measures or rehabilitation interventions ( Table 4 ).  

 Respondents reported an improvement from 1 to 
3 or 4 in knowledge, but a limited change from 1 to 2 
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  Figure 2 . Median scores on recommended outcome measures for performance (red) and knowledge (black) 

 Notes: Scores could range from 1 to 5. 

  Table 4 . Median scores on knowledge and performance for supporting clinical colleagues  
  Supporting clinical colleagues    Baseline    6 mo  

  Knowledge    Performance    Knowledge    Performance  

 Outcome measures  4  2  5  5 

 Rehabilitation interventions  4  3  5  5 

 Note: Scores could range from 1 to 5. 

  Table 5 . Median scores on knowledge and performance for point-of-care practice tools 

  Point-of-care practice tools    Baseline    6 mo  

  Knowledge    Performance    Knowledge    Performance  

 Outcome measures reporting form  1  1  4  2 

 Comprehensive rehabilitation program  1  1  3  3 

 Note: Scores could range from 1 to 5. 

or 3 in performance, for the point-of-care practice tools 
between baseline and six months ( Table 5 ). Th e most 
frequent comment explaining limited use conveyed un-
familiarity with the tool ( n  = 3) or the habitual use of a 
standardized rehabilitation program ( n  = 3).  

 When asked whether participating in the distance 
learning presentation led to a change in their knowl-
edge and performance of EBP in LAS management, 
65% and 56% of respondents, respectively, reported yes. 
When asked which component of the distance learn-
ing presentation most infl uenced their knowledge and 

performance, respondents reported summarized re-
search, followed by peer interaction opportunities, for 
both. All participants reported interest in participating 
in similar KT interventions to develop their use of EBP. 

 DISCUSSION 
 Although this study reported a loss of respondents be-
tween baseline and six months, the response rate of 64% 
remains comparable to the 60% response rate found in 
similar studies. 17  Th e authors attempted to minimize 
the risk of non-response by keeping the duration of the 
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questionnaire short (~10 min), providing it in both of-
fi cial languages (English and French), and requesting 
that team leaders provide respondents work time to 
complete it. Th e loss of more civilian, versus military, re-
spondents introduces concern over sampling bias; how-
ever, the similar absolute number of civilian and mili-
tary respondents, and the lack of signifi cant diff erences 
between their reported rehabilitation interventions, 
minimize this concern. 

 When compared with the previous three-month re-
sults, 9  respondents maintained a median score of 5 on 
knowledge and performance of the summarized com-
ponents of the NATA position statement and the rec-
ommended rehabilitation interventions. Interestingly, 
and without deliberate KT interventions, respondents 
reported either maintaining or improving their knowl-
edge and performance of the recommended outcome 
measures between three and six months. Respondents 
reported continued improvements in knowledge and 
performance of the FAAM, from a median score of 4 
at three months to 5 at six months. Some respondents 
reported the habitual use of other self-reported out-
come measures, including the LEFS or the FADI. Th e 
LEFS is a Likert-scale instrument that assesses activity 
limitations of general lower-extremity musculoskeletal 
conditions, whereas the FADI is a Likert-scale instru-
ment, divided into activities of daily living and sport 
activities, that assesses activity limitations of regional 
foot and ankle conditions. 13  Although each of these 
patient-reported outcome measures is considered ap-
propriate for individuals who have sustained LAS, the 
FAAM has properties that make it more appropriate for 
CAF members. 

 When general patient-reported outcome measures, 
such as the LEFS, are used in athletic populations, ceil-
ing eff ects, or scores at the high end of normal function, 
decrease the measure’s sensitivity to determine activity 
limitations or responsiveness to interventions. For ex-
ample, a ceiling eff ect was reported in a study of CAF 
members with LAS for whom LEFS scores had im-
proved to the point where further change could not be 
measured, whereas improvements could still be deter-
mined using the FADI sport scores. 8  Because the FADI 
was revised by its authors in 2005 and renamed the 
FAAM, the FAAM has been recommended as the most 
appropriate patient-reported outcome measure to assess 
the activity limitations of CAF members with LAS. 8  

 Respondents maintained their knowledge and per-
formance of the PSFS between three and six months. 

As a measure of perceived functional capacity for pa-
tient-selected activity limitations, the PSFS has been 
recommended to measure the unique occupational and 
recreational needs of importance to CAF members. 9  
One respondent’s comment that the PSFS was believed 
to be only for specialized populations suggests that fur-
ther adoption may require clarifi cation. Some respon-
dents reported that the selection of outcome measures 
was predetermined as part of a standardized rehabili-
tation program unique to their clinical setting. It was 
hoped that this implementation barrier would be re-
vealed during the team leader-facilitated discussion of 
perceived barriers and mitigating goal-setting strategies. 
Th is fi nding suggests that an implementation strategy 
at the level of the clinical setting or organization may 
be necessary. 

 It is crucial to recall that eff ective KT interven-
tions may not only require a change in clinician be-
haviour but may also require changes at the clinical 
setting or organization level. 4, 5  In CAF physiotherapy, 
an implementation strategy at the level of the clinical 
setting may include integration of the PSFS into the 
outcome measures recorded during a standardized 
rehabilitation program, whereas an implementation 
strategy at the organization level may include integra-
tion of the PSFS into the outcome measures section 
of standardized patient assessment forms. Th e intro-
duction of standardized rehabilitation programs and 
standardized digital documentation into electronic 
medical records may provide CAF physiotherapists 
with opportunities to engineer change at the clinical 
setting or organization level. 

 Respondents maintained a median score of 4 for 
both knowledge and performance of the objective out-
comes SEBT and hop testing between three and six 
months. Although diff ering physical occupational re-
quirements of the varied trades of CAF members would 
adequately explain selective use of hop testing, the re-
port of safety concerns regarding appropriate fl ooring 
off ers a valid justifi cation for limited hop testing. Th e 
perceived risk of carrying out this outcome measure ef-
fectively restricted the respondent from implementing 
it in the clinical setting. Mitigating this safety risk may 
be out of the respondent’s capability because it would 
require administrative action and resource allocation 
from organizational decision makers to resurface or re-
place fl ooring. 

 Respondents reported continued improvement in 
knowledge from 4 to 5 and in performance from 3 or 
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4 to 5 in supporting clinical colleagues to use recom-
mended interventions and outcome measures between 
three and six months. Th is continued improvement 
suggests that respondents may have required addition-
al time to develop suffi  cient confi dence in their clinical 
colleagues’ (i.e., physiotherapy support personnel, CAF 
medical technicians) profi ciency. KT interventions that 
purposely focus on developing the profi ciency of clinical 
colleagues may be an opportunity to accelerate EBP. 

 Overall, respondents did not appear to fi nd the 
point-of-care practice tools of clinical utility, reporting 
a change from 2 or 3 to 3 or 4 in knowledge and perfor-
mance between three and six months. Th e intention of 
these tools is to present EBP in a clinically usable format 
that could be easily applied at the point of care to direct-
ly support clinical decision making. 7  Th e habitual use of 
standardized rehabilitation programs that include stan-
dardized outcome measures off ers some explanation for 
this fi nding. However, when one considers the consid-
erable change in the reported use of the other recom-
mended outcome measures, it may be that respondents 
did not perceive a need for practice tools to successfully 
implement EBP. 

 Respondents reported maintained or continued 
improvements in their knowledge, performance, or 
both between three and six months, despite the lack of 
deliberate KT interventions. All participants reported 
interest in participating in similar KT interventions to 
develop their use of EBP, which was gratifying because 
this active, multi-component KT intervention was tai-
lored to their reported preferences. 8  Respondents con-
sistently reported that summarized research was the 
KT intervention that most infl uenced their familiarity 
and performance at both three and six months, which 
initially prompted the suggestion that summarized re-
search alone may have led to similar results. 9  However, 
at six months respondents reported that peer interac-
tion opportunities were the next most infl uential KT 
intervention aft er summarized research. Th e largely 
standardized and hierarchical nature of the CAF pro-
vides a compelling argument for peer interaction’s in-
fl uence on clinical behaviour. Th e behaviour-changing 
techniques promoted in this KT intervention, and 
their proposed causal processes, off er an alternative 
explanation and are fully outlined in the online sup-
plement. Given the low resource demands and positive 
results of this KT intervention, the implementation 
strategy used in this study should be considered to 

promote EPB for other musculoskeletal injuries man-
aged by CAF physiotherapists and, conceivably, other 
CAF health professionals. 

 Limitations 
 Th e authors previously reported and addressed limitations 
to this project, including the risk of reporting and recall 
bias, lack of a control group, and a limited follow-up du-
ration of three months. 9  Th ey acknowledge not directly 
measuring tangible change in patient outcomes. A con-
current chart audit of CAF members with LAS being 
managed by CAF physiotherapists before and aft er the 
KT intervention may have permitted such an evaluation. 
Given that, at this time, CAF physiotherapy clinical docu-
mentation remains paper based and CAF physiotherapists 
are geographically divided across Canada, this design was 
considered logistically unrealistic. Th e current evolution 
of CAF physiotherapy toward digital documentation in 
the electronic medical record may provide a future oppor-
tunity to concurrently investigate the eff ectiveness of KT 
interventions on EBP and patient outcomes. 

 Conclusion 
 Th is study demonstrated that, six months aft er partic-
ipation in an active, multi-component KT interven-
tion, CAF physiotherapists reported improvements in 
self-reported knowledge and performance of rehabilita-
tion interventions and outcome measures recommend-
ed by EBP in LAS management. Th ese results add to 
the KT literature by reporting maintained or continued 
improvements in knowledge and performance for most 
recommended outcomes, despite a lack of deliberate in-
tervention between three and six months. Th e authors 
acknowledge that further adoption may require changes 
at the clinical setting or organization level, 4, 5  and they 
propose some suggestions at those levels for consider-
ation by CAF physiotherapy, including integration of 
recommended outcome measures into standardized re-
habilitation programs, standardized assessment forms, 
or both. Moreover, it should be acknowledged that the 
knowledge-to-action framework encourages the regular 
monitoring of outcomes so as to continuously reveal any 
implementation barriers and address them with mitigat-
ing KT interventions as required. 7  As CAF physiother-
apy evolves toward digital documentation, EBP may be 
operationalized to facilitate aggregate data collection 
and may thereby be used to evaluate patient outcomes, 
treatment effi  cacy, and cost eff ectiveness. 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2020-0029


Evidence-based practices in ankle sprain management

Journal of Military, Veteran and Family Health 
7(1) 2021 doi:10.3138/jmvfh-2020-0029 

53

 REFERENCES 
  1. Cameron KL, Owens BD, DeBarardino TM, et al. 

Incidence of ankle sprains among active duty members 
of the United States Armed Services from 1998 
through 2006. J Athl Train. 2010;45(1):29–38. 

  2. Hébert, LJ. Are musculoskeletal injuries a hidden threat to 
the Canadian Armed Forces? J Mil Veteran Fam Health. 
2016;2(1):2–4.  https://doi.org/10.3138/jmvfh .0021 . 

  3. Perron M, Hébert LJ, Moff et H, et al. L’entorse 
latérale de la cheville: une condition banalisée qui 
entraine des séquelles fonctionelles mais pour laquelle 
le physiothérapeute peut faire la diff erence [Lateral 
ankle sprains: a trivial condition causing functional 
limitations that physiotherapy can improve] [Internet]. 
Physio-Québec. 2008 [cited 2018 Mar 7];33(2):5–10. 
Available from:  https://oppq.qc.ca/wp-content/
uploads/physio_quebec_mai_08.pdf . 

  4. Scott SD, Albrecht L, O’Leary K, et al. Systematic 
review of knowledge translation strategies in the allied 
health professions. Impl Sci. 2012;7:70–87. 

  5. Jones CA, Roop SC, Pohar SL, et al. Translating 
knowledge in rehabilitation: systematic review. Phys 
Th er. 2015;95(4):663–77. 

  6. Hudon A, Gervais M-J, Hunt M. Th e contribution 
of conceptual frameworks to knowledge translation 
interventions in physical therapy. Phys Th er. 
2015;95(4):630–9. 

  7. Graham ID, Logan J, Harrison BM, et al. Lost in 
knowledge translation: time for a map? J Contin 
Educ Health Prof. 2006;26(1):13–24.  https://doi . 
org/10.1002/chp.47. Medline:16557505 

  8. Robitaille E, Agur A, Hébert LJ, et al. Th e optimization 
of the management of lateral ankle sprains by Canadian 
Armed Forces physiotherapists [Internet]. Surgeon 
General Health Research Program report number SGR-
2015-003. Ottawa: Department of National Defence; 
2015 [cited 2018 Mar 7]. Available from:  https://sghrp.
ca/reports/open-report.php?id=144 . 

  9. Robitaille E, MacRae M, Rowe P, et al. A knowledge 
translation implementation strategy to promote evidence-
based practices in the management of lateral ankle 
sprains by Canadian Armed Forces physiotherapists. 
J Mil Veteran Fam Health. 2019;5(2):50–9.  https://
doi.org/10.3138/jmvfh .2018-0041 . 

 10. Schreiber J, Perry S, Downey M, et al. Implementation 
of an innovative continuing education program focused 
on translation of knowledge into clinical practice. 
J Phys Th er Educ. 2013;27(3):63–71.  https://doi.
org/10.1097/00001416-201307000-00009 . 

 11. Kaminski TW, Hertel J, Amendola N, et al. National 
Athletic Training Association position statement: 
conservative management and prevention of ankle 
sprains in athletes. J Athl Train. 2013;48(4):528–45. 

 https://doi.org/10.4085/1062-6050-48.4.02 . 
Medline:23855363 

 12. Albrecht L, Archibald M, Arseneau D, et al. 
Development of a checklist to assess the quality of 
reporting of knowledge translation interventions using 
the Workgroup for Intervention Development and 
Evaluation Research (WIDER) recommendations. 
Impl Sci. 2013;8:52–6. https://doi.org/ 10.1186/
1748-5908-8-52.  

 13. Martin RL, Irrgang J. A survey of self-reported outcome 
instruments for the foot and ankle. J Orthop Sports 
Phys Th er. 2007;37(2):72–84. 

 14. Hertel J. Functional instability following lateral ankle 
sprain. Sports Med. 2000;29(5):361–7.  https://
doi.org/10.2165/00007256-200029050-00005 . 
Medline:10840868 

 15. Caff rey E, Docherty CL, Schrader J, et al. Th e ability 
of 4 single-limb hopping tests to detect functional 
performance defi cits in individuals with functional 
ankle instability. J Orthop Sports Phys Th er. 
2009;39(11):799–806.  https://doi.org/10.2519/
jospt.2009.3042 . Medline:19881005 

 16. Horn KK, Jennings S, Richardson R, et al. Th e 
Patient-Specifi c Functional Scale: psychometrics, 
clinimetrics, and application as a clinical outcome 
measure. J Orthop Sports Phys Th er. 2012;42(1):
30–42.  https://doi.org/10.2519/jospt.2012.3727 . 
Medline:22031594 

 17. Leemrijse CJ, Plas GS, Hofh uis H, et al. Compliance 
with the guidelines for acute ankle sprain for 
physiotherapists is moderate in the Netherlands: 
an observational study. Aust J of Physiother. 
2006;52(4):293–9.  https://doi.org/10.1016/s0004-
9514(06)70010-1 . Medline:17132125 

 AUTHOR INFORMATION 
  Eric Robitaille , PT, PhD, has been a Defence Team 
Physiotherapist employed by the Department of National 
Defence since 2005. His research focuses on facilitating 
evidence-informed practice in the management and 
prevention of musculoskeletal injuries in Canadian Armed 
Forces members. 

  Maj. Marsha MacRae , CD, PT, MSc, has been a 
Physiotherapist in the Canadian Armed Forces since 
1995. She is currently responsible for mentoring new 
Physiotherapy Offi  cers to meet the national standards 
of physiotherapy for the Canadian Armed Forces as the 
Physiotherapy Training and Practice Offi  cer. 

  Lt.-Col. Peter Rowe , CD, PT, MRSc, has been a 
Physiotherapist in the Canadian Armed Forces since 
1991. He is currently responsible for ensuring the national 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://preview.ncbi.nlm.nih.gov/pubmed/?term=17132125
https://preview.ncbi.nlm.nih.gov/pubmed/?term=22031594
https://preview.ncbi.nlm.nih.gov/pubmed/?term=19881005
https://preview.ncbi.nlm.nih.gov/pubmed/?term=10840868
https://preview.ncbi.nlm.nih.gov/pubmed/?term=23855363
https://preview.ncbi.nlm.nih.gov/pubmed/?term=16557505
https://doi.org/10.1186/1748-5908-8-52
https://doi.org/10.2519/jospt.2009.3042
https://doi.org/10.1097/00001416-201307000-00009
https://sghrp.ca/reports/open-report.php?id=144
https://doi.org/10.1002/chp.47
https://oppq.qc.ca/wp-content/uploads/physio_quebec_mai_08.pdf
https://doi.org/10.1016/s0004-9514(06)70010-1
https://doi.org/10.1016/s0004-9514(06)70010-1
https://doi.org/10.2519/jospt.2012.3727
https://doi.org/10.2519/jospt.2009.3042
https://doi.org/10.2165/00007256-200029050-00005
https://doi.org/10.2165/00007256-200029050-00005
https://doi.org/10.1186/1748-5908-8-52
https://doi.org/10.4085/1062-6050-48.4.02
https://doi.org/10.1097/00001416-201307000-00009
https://doi.org/10.3138/jmvfh.2018-0041
https://doi.org/10.3138/jmvfh.2018-0041
https://sghrp.ca/reports/open-report.php?id=144
https://doi.org/10.1002/chp.47
https://oppq.qc.ca/wp-content/uploads/physio_quebec_mai_08.pdf
https://doi.org/10.3138/jmvfh.0021
https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2020-0029


Robitaille et al.

Journal of Military, Veteran and Family Health 
doi:10.3138/jmvfh-2020-0029 2021 7(1)

54

standards of physiotherapy for the Canadian Armed Forces 
as the Physiotherapy National Practice Leader. 

  Alice Aiken , CD, PhD, is Vice-President of Research 
and Innovation at Dalhousie University in Halifax, Nova 
Scotia, Canada. Her research focuses on health systems 
transformation and evidence-informed policy-making. 
Aiken is Vice Chair of the Governing Council of the 
Canadian Institutes of Health Research and Chair of the 
board of Research Nova Scotia. 

 COMPETING INTERESTS 
 Th e authors have nothing to disclose. 

 CONTRIBUTORS 
 All authors conceived, designed, researched, and draft ed the 
manuscript and approved the fi nal version submitted for 
publication. 

 ETHICS APPROVAL 
 Approval for this study was provided by Queen’s University 
Health Sciences Research Ethics Board (REH653-16) and 

the CAF Surgeon General Health Research Program (2016-
02-024-0004).

 INFORMED CONSENT 
 Informed consent was received from participants. 

 REGISTRY AND REGISTRATION NO. 
OF THE STUDY/TRIAL 
 N/A 

 ANIMAL STUDIES 
 N/A 

 FUNDING  
 No funding was received for this article. 

 PEER REVIEW 
 Th is manuscript has been peer reviewed.   

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2020-0029


Journal of Military, Veteran and Family Health  
7(1) 2021 doi:10.3138/jmvfh-2019-0063 

55© Her Majesty the Queen in Right of Canada, as represented by 
the Minister of National Defence, 2020

REVIEW

a School of Physical Therapy, Health and Rehabilitation Science, Western University, London, Ontario, Canada
b School of Rehabilitation Science, McMaster University, Hamilton, Ontario, Canada

Correspondence should be addressed to Goris Nazari, Physical Therapy, Western University, London, Ontario N6A 3K7, Canada. Email: 
gnazari@uwo.ca.

Quantifying physiological responses during simulated  
tasks among Canadian firefighters: A systematic review  
and meta-analysis

Goris Nazaria, Steve Lub and Joy C. MacDermida

ABSTRACT
Introduction: Firefighting involves a high level of physical exertion with tremendous physiological demands on the 
cardiorespiratory system. It is necessary to quantify levels of physical work exertion in firefighting to set the physical 
fitness standards that firefighters need to meet to improve their performance and task efficiency and possibly decrease 
injury risks. Therefore, the aim of this review was to provide a pooled estimate of the physiological demands of simulat-
ed firefighting tasks. Methods: The authors searched MEDLINE, EMBASE, PubMed, and Web of Science from April 
1999 until April 2019. Prospective or retrospective cross-sectional cohort studies of career and professional firefighters 
or healthy participants in Canada were identified and critically appraised. Physiological demands included percentages 
of maximum heart rate (%HRmax) and maximal oxygen consumption (%VO2max). The authors extracted the following 
data: author, year, country, study population, sample size, physiological variables, study type, and description of the sim-
ulated firefighting task or tasks undertaken. The STrengthening the Reporting of OBservational studies in Epidemiology 
(STROBE) guidelines were used to assess the strengths and weaknesses of the included studies. Results: Ten eligible 
studies were included with a total of 492 participants. The pooled estimates for %HRmax were 86.0% (six studies, 296 
participants; 95% CI, 82.0-90.0). Subgroup analysis by sex indicated random pooled estimates of 86.0% for men (three 
studies, 75 male participants; 95% CI, 79.0-92.0) and 87.0% for women (three studies, 49 female participants; 95% 
CI, 79.0-94.0). Regarding %VO2max (ml/kg/min) demands during the simulated firefighting tasks, a random pooled 
estimate of 65.0% (four studies, 210 participants; 95% CI, 59.0-71.0) was reported. Discussion: Simulated firefighting 
tasks are physiologically demanding. The development of firefighter-specific strength and conditioning programs, with 
regular monitoring, is warranted.

Key words: Canada, conditioning, firefighters, heart rate, physical work exertion, physiological responses, simulated 
firefighting tasks, strength

RÉSUMÉ
Introduction : La lutte contre l’incendie exige un grand effort physique et un énorme effort physiologique sur le sys-
tème respiratoire. Il faut quantifier le niveau d’effort physique nécessaire pour la lutte contre l’incendie afin d’établir 
les normes d’aptitudes physiques dont ont besoin les pompiers pour améliorer leur rendement, l’efficacité à leur tâche 
et peut-être réduire le risque de blessures. Ainsi, la présente analyse vise à fournir une estimation globale de l’effort 
physiologique nécessaire pendant la simulation des tâches de lutte contre l’incendie. Méthodologie : Les auteur(e)s ont 
cherché dans les bases de données MEDLINE, EMBASE, PubMed et Web of Science entre avril 1999 et 2019. Ils 
en ont extrait les études de cohorte transversales prospectives ou rétrospectives des pompiers professionnels ou des 
participants en bonne santé du Canada et en ont fait l’analyse critique. L’effort physiologique incluait le pourcentage 
de fréquence cardiaque (%FC-max) et la consommation maximale d’oxygène (%VO2max). Les auteurs ont recueilli les 
données (auteur, année, population à l’étude, taille de l’échantillon, variables physiologiques, type d’étude et descrip-
tion de la simulation des tâches de lutte contre l’incendie). Ils ont utilisé les études STROBE (Strengthening the 
Reporting of Observational studies, ou renforcer la déclaration des études d’observation) pour évaluer les forces et les 
faiblesses des études. Résultats : Dix études admissibles ont été incluses, pour un total de 492 participants. Les esti-
mations regroupées de %FC-max s’élevaient à 86,0 % (six études, 296 participants; IC à 95 %, 82,0 à 90,0). L’analyse 
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 INTRODUCTION 
 It has been estimated that, during a 10-year period be-
tween 1995 and 2004, cardiovascular disease (CVD) ac-
counted for 45% of all U.S. fi refi ghter duty-related fatal-
ities.  1   – 3   In addition, Fahy et al. indicated that, in the past 
fi ve years, approximately 42% of on-duty mortality was 
due to sudden cardiac death.  4   Th e rate of 45% among 
fi refi ghters represents an overwhelmingly higher pro-
portion of on-duty mortality rate due to CVD than that 
reported among on-duty police offi  cers (22%) or on-call 
emergency medical service workers (11%).  5   – 6   Th is is due 
to a combination of factors unique to fi refi ghting that 
includes elevated sympathetic nervous system activation, 
high levels of physical work exertion, heat stress and de-
hydration, and environmental (smoke) exposures, fur-
ther mediated by individual characteristics: health status 
(i.e., cardiovascular risk factors such as smoking, obesity, 
and hypertension) and physical fi tness (i.e., minimum 
aerobic fi tness level of 42 ml/kg/min).  7   

 Firefi ghting involves high levels of physical work 
exertion with tremendous demands on the cardiorespi-
ratory system.  8   – 9   Th erefore, it is necessary to quantify 
levels of physical work exertion for fi refi ghting to set 
physical fi tness standards that fi refi ghters need to possess 
to improve performance and task effi  ciency and possibly 
decrease the risk of injury.  8   – 9   However, it is diffi  cult to 
quantify the actual levels of physical work exertion and 
demands among fi refi ghters during real fi re emergency 
situations. Th erefore, researchers have attempted to esti-
mate such levels of physical work demands by conduct-
ing simulated fi refi ghting exercises or tasks.  9   – 18   Simulated 
fi refi ghting tasks are similar to regular on-duty tasks per-
formed by fi refi ghters in a controlled environment at a 
safe and effi  cient pace.  9   – 18   Certain simulated fi refi ghting 

tasks are also included in the Candidate Physical Abili-
ty Test or have been developed through discussions and 
consultation with fi refi ghters, commanders, or district 
chiefs. Numerous individual studies have attempted to 
estimate the overall levels of physiological response  — 
oft en represented as percentage of maximum heart rate 
(%HR max ) or maximal oxygen consumption (VO 2max ) 
during vigorous exercise in a given period — during var-
ious simulated firefighting tasks or sets of tasks.  9   – 18   It is 
also widely acknowledged that diff erent tasks require 
varying physiological demands.  8   – 9   Providing an overall 
summary — pooled estimates — and examining the 
degree to which simulated fi refi ghting tasks aff ect fi re-
fi ghters’ physiology may assist in providing physical fi t-
ness recommendations and requirements for the dura-
tion of fi refi ghters’ careers. Moreover, it would facilitate 
the design and implementation of appropriate aerobic 
conditioning programs to further enhance fi refi ghters’ 
health status and physical fi tness. Such programs would 
ultimately improve performance and task effi  ciency and 
keep fi refi ghters safe. Th erefore, the authors conducted 
a systematic review and meta-analysis of cross-sectional 
observational studies and attempted to :

 1) highlight physiological demands during various 
simulated fi refi ghting tasks, 

 2) provide a pooled estimate of the physiological 
demands (%HRmax, %VO 2max , and peak oxygen 
consumption [%VO 2Peak ]) during simulated fi re-
fi ghting tasks 

 3) assess the strengths and weaknesses of the included 
observational studies using STrengthening the Re-
porting of OBservational studies in Epidemiology 
(STROBE) guidelines. 

de sous-groupe selon le sexe indiquait une estimation groupée aléatoire de 86,00 % (trois études, 75 participants de 
sexe masculin; IC à 95 %, 79,0 à 92,0) et une estimation de 87,00 % (trois études, 49 femmes participantes; IC à 
95 %, 79,0 à 94,0). Pour ce qui est du %VO 2max  (mL/kg à la minute) pendant la simulation des tâches de lutte contre 
l’incendie, l’estimation groupée aléatoire était de 65,0 % (quatre études, 210 participants; IC à 95 %, 59,0 à 71,0). 
 Discussion :  La simulation des tâches de lutte contre l’incendie est exigeante sur le plan physiologique. Le dévelop-
pement de la force et des programmes de force et de conditionnement propres aux pompiers, suivi régulièrement, 
s’impose. 

  Mots-clés :  Canada, conditionnement, eff ort physique, force, fréquence cardiaque, pompiers, réponses 
physiologiques, simulations de tâches de lutte contre les incendies 

  LAY SUMMARY  
Firefi ghting involves a high level of physical exertion with tremendous demands on the heart and body. It is necessary 
to quantify levels of physical work exertion in fi refi ghting to set physical fi tness standards fi refi ghters need to meet to 
improve performance, effi  ciency, and possibly decrease injury risks.  Researchers need to focus on and develop exercise 
programs that are specifi c to fi refi ghters so that they can be prepared and able to do their work safely.    
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 METHODS 
 Th e authors followed Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guide-
lines.  19   In addition, the STROBE guidelines were used 
to assess strengths and weaknesses of the included ob-
servational studies (protocol registration no. PROSPE-
RO CRD 42019133622). 

 Eligibility criteria 
 Studies were included in the systematic review if they 
met the following criteria: 

•   Design:  Prospective or retrospective cross-sectional 
cohort study 

•   Participants:  Career or professional Canadian fi re-
fi ghters or healthy participants 

•   Outcomes:  Heart rate (beat per minute [bpm]), 
%HR max , volume of gaseous exchange (VO 2  [ml/
min], VO 2Peak  [ml/kg/min], %VO 2max ) 

•   Simulated fi refi ghting tasks:  Tasks similar to regular 
on-duty tasks performed by fi refi ghters; tasks in-
cluded in the Candidate Physical Ability Test or the 
Canadian Forces Firefighter Physical Fitness Mainte-
nance Evaluation; or tasks developed through discus-
sion and consultation with fi refi ghters and fi refi ghter 
captains, commanders, or district chiefs. 

 Conference papers, abstracts, and posters were excluded. 

 Information sources 
 Two authors (SL and GN) performed systematic elec-
tronic searches to identify relevant randomized prospec-
tive or retrospective cross-sectional studies in MED-
LINE, EMBASE, PubMed, and Web of Science from 
April 1999 until April 2019. Several diff erent combina-
tions of keywords were used, such as  fi refi ghters, fi remen, 
live fi re drills, fi refi ghting training exercise, fi refi ghting 
training, live fi re training, simulated fi refi ghting work, 
 physiological response,   and  heart rate . Th ese two authors 
also carried out a manual search of the references of all 
studies included. 

 Study selection 
 Two independent reviewers (SL and GN) carried out 
the systematic electronic searches in each database, 
and then categorized and removed duplicate studies. 
Next,  the reviewers performed independent screening 
of the titles and abstracts and retrieved, in full text, any 
study marked “include” or “uncertain.” Finally, these 
reviewers performed independent full-text reviews to 
determine fi nal study eligibility. 

 Data collection process 
 Two independent researchers (GN and SL) extracted 
the data from the eligible articles. Data extracted were 
the author, year, study population, country, sample size, 
physiological variables quantifi ed, study type, and de-
scription of the simulated fi refi ghting task or tasks un-
dertaken. When insuffi  cient data were presented, GN 
contacted the authors by email and requested further 
data. 

 Assessment of the studies’ strengths 
and weaknesses 
 Two independent reviewers ( JC and GN) examined 
the quality of reporting of observational studies using 
the STROBE statement.  20   Th e STROBE statement 
consists of a checklist of 22 items that relate to the ti-
tle and abstract (indication of appropriate title and ab-
stract), introduction (adequate rationale and specifi c 
objectives), methods (study design, description of the 
settings, participants, variables, data sources, sample size 
calculation, source of bias, and statistical analysis), re-
sults (description of participants, data, outcomes, and 
main fi ndings), and discussion (key results, limitations, 
interpretation, generalizability, and funding) sections 
of articles.  20   

 Subgroup analysis and exploration 
of heterogeneity 
 In the presence of heterogeneity, the authors planned 
to perform subgroup analyses (a priori) based on sex 
(men vs. women) and diff erent simulated fi refi ghting 
tasks. An  I 2 estimate of at least 50% was used to interpret 
evidence of a substantial problem with heterogeneity.  21   

 Synthesis of results 
 A qualitative synthesis was performed to report study 
fi ndings. Th e authors summarized the main results of 
the included articles on the basis of the physiological 
demands quantifi ed and simulated fi refi ghting tasks  
performed.  Th e authors performed 13 meta-analyses of 
studies to pool estimates of the physiological demands 
(%HRmax, %VO 2max , and %VO 2Peak ) during simulated 
fi refi ghting tasks (these estimates were also determined 
by sex). Study-specifi c estimates were pooled using a 
random-eff ects model. Th e percentage (random eff ect) 
and 95% CIs were summarized in forest plots. Soft ware 
programs (MedCalc [Version 16.2.1, MedCalc, Ostend, 
Belgium] and StatsDirect [Version 3, StatsDirect Ltd., 
Merseyside, United Kingdom]) were used to facilitate 
all statistical analyses. 
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 RESULTS 

 Study selection 
 Initially, the electronic search yielded 297 publications. 
Aft er removing duplicates, 157 studies remained and 
were screened using title and abstract information, leav-
ing 71 studies designated for full-text review. A total 
of 61 articles were excluded because of ineligible study 
populations (i.e., they included U.S., European, and Aus-
tralian fi refi ghters). Ten studies were eligible to proceed 
to data extraction and meta-analysis. Th e fl ow of studies 
through the selection process is presented in  Figure 1 . 

 Study characteristics 
 Th e 10 eligible, cross-sectional, prospective cohort 
studies were conducted between 2000 and 2018 and 

included 492 participants. Study size ranged from 17 
to 148 participants. Studies were conducted in various 
provinces across Canada. A summary description of all 
included articles is presented in  Table 1 . 

 Assessment of the strengths and 
weaknesses of studies 
 Th e strengths and weaknesses of each study (i.e., the re-
porting items of individual cross-sectional studies) were 
assessed using the STROBE guidelines ( Table 2 ). Th e 
most commonly missed items noted were 1) failure to 
indicate the study’s design with a commonly used term in 
the title or the abstract, 2) inadequate presentation of the 
key elements of study design early in the article, 3) lack of 
clarity or eff ort to address potential sources of bias, and 
4) lack of sample size calculation or justifi cation. 

  Figure 1 . Selection of Studies for Inclusion in the Systematic Review. 
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Table 1. Select characteristics of studies reporting on the physiological responses during simulated fi refi ghting tasks

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details

Williams-Bell et al.11

 
Professional fi refi ght-
ers, City of Toronto 
Fire Services
 
Toronto, Ontario, 
Canada

33 men, 3 women 
(mean age 40.7 
y [SD 6.6], with a 
mean 12.0 y [SD 
8.5] of service)

N = 36 VO2 (ml/min)
VO2max (ml/kg/
min)
%VO2max

%HRmax

HR bpm

Prospec-
tive cohort

Firefi ghters wore full PPE (bunker pants and jacket, 
fl ash hood, gloves, helmet, and boots) that weighed 
approximately 9.2 kg and an integrated Cosmed 
K4b2-SCBA system (weight 9.5 kg). Before each 
task, fi refi ghters stood for 2 min while breathing 
room air through the SCBA face mask to collect 
pre-exercise data. The tasks were completed at a 
self-selected pace with 2 hr separation between the 
high-rise stair climb and fi fth-fl oor search and rescue 
tasks.
 
High-Rise Stair Climb Task
“The high-rise stair climb scenario was implemented 
to determine the total number of fl ights of stairs 
fi refi ghters were capable of climbing, while carrying 
an additional 18 kg high-rise pack (consisting of two 
38 mm hose bundles). Vertical ascent was terminated 
when fi refi ghters had consumed 55% of the air in 
their cylinder allowing 20% for exit before their low 
air alarm sounded, or on reaching the top (23rd) fl oor. 
At the point of 55% depletion, the subjects were 
requested to drop the high-rise pack and descend 
the stairs in order to achieve a safe exit.”
 
Fifth-Floor Search and Rescue Task
“1. Ascend fi ve stories while carrying an additional 18 
kg high-rise pack. Five stories were chosen as this 
is normally the maximum number of fl oors climbed 
without the use of an elevator in a high-rise structure,
2. On arriving at the fi fth fl oor, the fi refi ghter dropped 
the high-rise pack and crawled on hands and knees 
in order to advance an un-charged 38 mm hose 
line a distance of 18.3 m. At intervals throughout 
the hose advance each fi refi ghter completed three 
separate room searches (average area 15.6 m2) that 
simulated a scan for a victim,
3. After the search, the fi refi ghter used a sledge 
hammer to hit a forcible entry simulator in order to 
breach a door (simulator set to a resistance between 
700 and 800 psi [4826–5516 kN/m2], requiring at 
least four solid strikes),
4. Enter the room and rescue a 75 kg mannequin a 
distance of 23 m back to the stairwell,
5. Descend fi ve stories in order to achieve a safe exit.”

Williams-Bell et al.10

 
Professional fi refi ght-
ers, City of Toronto 
Fire Services
 
Toronto, Ontario, 
Canada

33 men, 3 women 
(Mean age 41.5 
y [SD 6.5] with a 
mean 12.0 y [SD 
8.5] of service)

N = 36
 

VO2 (ml/min)
VO2Peak (ml/kg/
min)
%VO2max

VCO2 (ml/min)
%HRmax

HR bpm

Prospec-
tive cohort

Firefi ghters wore full PPE (bunker pants and jacket, 
fl ash hood, gloves, helmet, and boots) that weighed 
approximately 9.2 kg and integrated Cosmed K4b2-
SCBA system (weight 8.4 kg). Before each task 
fi refi ghters stood for 2 min while breathing room air 
through the SCBA face mask to collect pre-exercise 
data. Two fi refi ghters (A and B) were randomly 
paired and completely instrumented. The tasks were 
completed at a self-selected pace.
 
Simulated Subway Task
“1. 1-Floor Descent: Descend 1 story (11.6 m) 
while carrying an additional 22 kg high-rise pack 
(consisting of a hose nozzle and 2 lengths of 44 mm 
hose) over their shoulder,
2. Approach Walk: Walk 183 m into the station and 
along the length of one subway tunnel. Pick up the 
specialized subway access ladder hanging track side 
and walk an additional 101 m toward a subway car,

(Continued)
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3. Ladder Setup: Drop and leave the 22 kg high-rise 
pack and attach the ladder to mount the subway car,
4. Car Search: Perform a 55 m search for a victim 
through 2 subway cars,
5. Guide–Rescue: Firefi ghter A rescues the 75 kg 
mannequin a distance of 27.5 m through the fi rst 
subway car, while fi refi ghter B acts as a guide to 
avoid potential obstacles. Subsequently, fi refi ghter B 
rescues the victim through the second subway car, 
while fi refi ghter A acts as a guide. The fi refi ghter drags 
the mannequin using the 2 shoulder straps attached 
to the harness, which are indicative of the technique 
that would be used to rescue a fallen fi refi ghter,
6. Retreat Walk: Descend the subway car and walk 
284 m back to the base of the stairwell,
7. 1-Floor Ascent: Ascend 1 story to safely exit the 
fi re scene.”

Petersen15

 
Healthy volunteers
 
Canada

15 men, 2 women 
(mean age 27.7 y 
[SD 8.09]; mean 
height 179.1 cm 
[SD 7.03]; mean 
body mass 78.7 
kg [SD 10.8])

N = 17 %HRmax

HR bpm
Prospec-
tive cohort

Firefi ghters performed the SFWC while wearing full 
fi refi ghting turnout gear and SCBA, at a self-selected 
pace.
 
SFWC
“1. Stair climb event: From the starting point on the 
fi eld-house fl oor, subjects lifted and carried a high-
rise hose-pack (18.2 kg) up the stairs to the top of 
the spectator seating area (vertical rise of 14.5 m). 
The pack was placed on a mark on the fl oor and 
then the subject walked quickly to the next event 
which was approximately 30 m away and up another 
set of stairs with vertical rise of 1.5 m,
2. Rope pull event: A roll of 65 mm hose in a net bag 
(total weight 25 kg) was raised and lowered a vertical 
distance of 16.7 m using 16 mm nylon rope and a 
hose roller. Subjects then returned to the high-rise 
pack, picked it up and descended back to the fi eld-
house fl oor,
3. Victim drag event: Subjects lifted and dragged 
(while walking backwards) a rescue mannikin (82 kg) 
along a straight line for a distance of 15 m,
4. Forcible entry event: In a forcible entry simulation, 
subjects used a ‘dead-blow’ sledge-hammer to 
move a steel box (weighing 75 kg) along a metal 
track for a distance of approximately 1.5 m,
5. Hose drag event: Three lengths of 65 mm hose 
and nozzle were dragged 60 m to the fi nish line.”

Nazari9

 
Firefi ghters
 
Hamilton, Ontario, 
Canada

46 men, 3 women 
(mean age 33.66 
y [SD 9.19]; mean 
height 181 cm [SD 
0.08]; mean body 
mass 90.35 kg 
[SD 13.22])

N = 49 HR bpm
%HRmax (age 
predicted)
RR

Prospec-
tive cohort

Firefi ghters performed the simulated tasks in full PPE 
(22.7 kg) and SCBA (18.1 kg), at a pace used at a fi re 
scene.
 
Hose Drag Task
“A designated start/fi nish line was established 
from which each task was initiated and terminated. 
The hose drag task required fi refi ghters to begin 
in standing, at the designated start/fi nish position. 
When instructed to begin, the fi refi ghters bent 
to fl oor level and lifted the nozzle (6.10 kg.) of an 
uncharged fi refi ghting hose (30m). The fi refi ghters 
were given standardized instructions to pull the 
uncharged fi re hose a distance of 18m to a pylon. 
Once at the pylon, the fi refi ghters maneuvered the 
hose around the pylon at 90 degrees and pulled the 
hose to an end marker (12m from the pylon). The 
fi refi ghters then repeated the task while returning the 
nozzle to the start/fi nish line. Firefi ghters were timed 
while performing the task using a stopwatch. 

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details

Table 1. (Continued)

(Continued)
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Stair Climb with a High-Rise Pack Task
“Firefi ghters retrieved and lifted a high-rise pack 
(18.1 kg) from fl oor level to their preferred shoulder. 
The high-rise pack was contained with a green 
strap and included two links of hose and a nozzle. 
Once the fi refi ghters stabilized the high-rise pack on 
their preferred shoulder, they ascend and descend 
stairs to the 4th fl oor of the training facility (112 
total steps). Firefi ghters were again timed while 
performing the task using a stopwatch.”

Nazari9

 
Firefi ghters
 
Hamilton, Ontario, 
Canada

46 men, 3 women 
(mean age 33.66 
y [SD 9.19]; mean 
height 181 cm [SD 
0.08]; mean body 
mass 90.35 kg 
[SD 13.22])

N = 49 HR bpm
%HRmax (age 
predicted)
RR

Prospec-
tive cohort

Firefi ghters performed the simulated tasks in full PPE 
(22.7 kg) and SCBA (18.1 kg), at a pace used at a fi re 
scene.
 
Hose Drag Task
“A designated start/fi nish line was established 
from which each task was initiated and terminated. 
The hose drag task required fi refi ghters to begin 
in standing, at the designated start/fi nish position. 
When instructed to begin, the fi refi ghters bent 
to fl oor level and lifted the nozzle (6.10 kg.) of an 
uncharged fi refi ghting hose (30m). The fi refi ghters 
were given standardized instructions to pull the 
uncharged fi re hose a distance of 18m to a pylon. 
Once at the pylon, the fi refi ghters maneuvered the 
hose around the pylon at 90 degrees and pulled the 
hose to an end marker (12m from the pylon). The 
fi refi ghters then repeated the task while returning the 
nozzle to the start/fi nish line. Firefi ghters were timed 
while performing the task using a stopwatch.
 
Stair Climb with a High-Rise Pack Task
“Firefi ghters retrieved and lifted a high-rise pack 
(18.1 kg) from fl oor level to their preferred shoulder. 
The high-rise pack was contained with a green 
strap and included two links of hose and a nozzle. 
Once the fi refi ghters stabilized the high-rise pack on 
their preferred shoulder, they ascend and descend 
stairs to the 4th fl oor of the training facility (112 
total steps). Firefi ghters were again timed while 
performing the task using a stopwatch.”

Sinden14

 
Firefi ghters
 
Southwestern Ontario, 
Canada

143 men, 5 wom-
en (mean age 41.9 
y [SD 9.6]; mean 
height 170.9 cm 
[SD 2.9]; mean 
body mass kg 
92.0 [SD 28.6])

N = 148 HR bpm
%HRmax (age 
predicted)

Prospec-
tive cohort

Firefi ghters performed the tasks in full bunker gear 
(22.7 kg) plus SCBA (18.1 kg.), at a pace used at a 
fi re scene.
 
Hose Drag Task
“A designated start/fi nish line was established 
from which the task was initiated and terminated. 
Firefi ghters initiated the task in standing at a 
designated start/fi nish position. When instructed to 
begin, the fi refi ghters bent to fl oor level and lifted 
the nozzle (6.1 kg.) of an uncharged fi refi ghting hose 
(30 m). The fi refi ghters were given standardized 
instructions to pull the uncharged fi re hose a 
distance of 18 m to a pylon. Once at the pylon, the 
fi refi ghters maneuvered the hose around the pylon 
and pulled the hose to an end marker positioned 
12m from the pylon. The fi refi ghters then reversed 
the task components to return the nozzle to the start/
fi nish line. Participants were timed while performing 
the task.”

(Continued)

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details

Table 1. (Continued)
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Petersen & Dreger13

 
Healthy volunteers 
with regular physical 
activity patterns
 
Canada

13 men (mean 
age 25.6 y [SD 
3.9]; mean height 
179.4 cm [SD 6.2]; 
mean  body mass 
kg 86.2 [SD 8.7]; 
mean mass in PPE 
110.1 kg [SD 8.4]), 
12 women (mean 
age 23.9 y [SD 
3.4; mean height 
169.8 cm [SD 6.4]; 
mean body mass 
67.7 kg [SD 6.1]; 
mean mass in PPE 
91.2 kg [SD 6.7])

N = 25 VO2 (ml/min)
VO2 (ml/kg/
min)
%VO2max

%HRmax

HR bpm

Prospec-
tive cohort

Participants were in NFPA Standard 1500 duty coat, 
fi refi ghting pants, helmet, anti-fl ash hood, leather 
work gloves or fi refi ghting gloves, rubber fi refi ghting 
boots and a Scott 4.5 harness with 60-min Scott Air-
Pac fi bre composite air cylinder.
 
“Scenarios One and Two were developed (Fire-
Rescue Tasks) that each included:
• 8 blacked out rooms fi lled with non-toxic smoke on 
two levels
• staircase between levels
• two fi re props
• two hose-lines (charged 38 mm hose)
• two victims (70 kg “Rescue Randy” mannequins) to 
be found and removed to triage area 15 m from point 
of entry”

Scenario 1
“When completing Scenario One, the fi re-rescue 
team entered on the ground fl oor and fi nished their 
search on the upper level. This scenario ended when 
the second victim was evacuated down the stairs to 
the triage area.”
 
Scenario 2
When completing Scenario Two, the fi re-rescue team 
entered on the upper fl oor and fi nished their search 
on the lower level. This scenario ended when the 
second victim was evacuated up the stairs to the 
triage area. In each case, the triage area was located 
15 m from the point of entry into the search area.”

Williams-Bell16

 
Healthy, physically 
active subjects
 
Canada

34 men (mean age 
24.3–20.5 y [SD 
5.6–2.1]; mean 
height 180–173.5 
cm [SD 6.9–10.6]; 
mean body mass 
81.8–77.0 kg [SD 
12.2–17.0]), 23 
women (mean 
age 24.2–22.1 
[SD 3.3–1.9]; 
mean height 
167.8–166.0 cm 
[SD 4.9–4.1]; 
mean body mass 
64.7–61.3 kg [SD 
10.4–10.8])

N = 57 VO2 (ml/min)
VO2 (ml/kg/
min)
%VO2 max

VCO2 (ml/min)
%HRmax

HR bpm

Prospec-
tive cohort

CPAT
“The CPAT was conducted in accordance with 
the actual administration of the test for fi refi ghter 
candidate recruits with the exception of wearing the 
Cosmed K4b2 throughout the test. Participants wore 
a 22.68-kg vest to simulate the weight of the [SCBA] 
and fi refi ghter protective clothing ensemble as well as 
safety gloves and protective hard helmet. The CPAT 
protocol consists of eight events in a continuous circuit 
with a 22.9-m walk between each of the events.”
 
Stair Climb
“Subjects wore two additional shoulder weights (5.67 
kg each) to simulate the weight of a high-rise pack 
and climbed on the step mill (Stair Master, Stepmill 
7000 PT, StairMaster Sports, Kirkland, WA) for 3 min 
at a stepping rate of 60 steps per min.”
 
Hose Drag
“Subjects dragged a 44-mm hose equipped with a 
3-kg automatic nozzle at a distance of 22.86 m to a 
pre-positioned drum then made a 90º turn and dragged 
the hose to an additional 7.62 m. The subject then 
dropped to one knee and pulled the hose for 15.24 m.”
 
Equipment Carry
“Subjects removed two saws (14.5 and 12.7 kg, 
respectively), one at a time, from a tool cabinet and 
placed them on the fl oor. They picked up both saws 
and walked 22.86 m around a prepositioned drum 
and back to the starting point. At the tool cabinet, 
subjects placed the saws on the ground and then 
put them one at a time back into the cabinet.”

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details

Table 1. (Continued)

(Continued)
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Ladder Raise and Extension
“Subjects grabbed a 7.32-m ladder by the top rung 
and walked it up, using each rung on the ladder, 
until it was placed against the wall. Subjects then 
proceeded to a secured ladder and extended it 7.32 
m to its stopper before lowering it in a controlled 
manner back to the ground.”

Forcible Entry
“Subjects picked up a 4.54-kg sledgehammer and 
struck the forcible entry device until a buzzer was 
activated. The forcible entry device simulated hitting 
a door and had a resistance between 700 and 800 
psi (4826–5516 kNImj2) requiring approximately four 
to fi ve solid hits by most men. After activating the 
buzzer, subjects placed the sledgehammer on the 
ground.”
 
Search
“Subjects crawled on their hands and knees through 
a blackout tunnel for a total length of 19.51 m with 
two 90º right turns. Subjects had to maneuver over, 
under, and around obstacles before reaching the exit 
of the maze.”
 
Rescue
“Subjects had to grasp a 74.84-kg manikin by the 
shoulder harness, using one or both hands, and drag 
it 10.67 m around a pre-positioned drum and back to 
an additional 10.67 m to the fi nish line.”
 
Ceiling Breach and Pull
“Subjects picked up a pike pole then used it to push 
the door of the ceiling completely open three times 
followed by hooking an adjacent ceiling device 
and pulling down completely fi ve times. Subjects 
completed four sets of three pushes and fi ve pulls 
with the time stopped upon completion of this event.”

Dreger & Petersen12

 
Firefi ghters and 
non-fi refi ghters volun-
teered as subjects
 
Canada

30 men (mean 
age 29.0 y [SD 
6.8]; mean height 
181.9 cm [SD 5.8]; 
mean body mass 
84.6 kg [SD 6.6]; 
mean mass in 
PPE 107.1 kg [SD 
6.7]),
23 women (mean 
age 25.8 y [SD 
5.6]; mean height 
169.0 cm [SD 6.4]; 
mean body mass 
68.2 kg [SD 7.6]; 
mean mass in PPE 
91.9 kg [SD 7.5])
 

N = 53 VO2max

VO2Peak (ml/kg/
min)
%VO2Peak

%HRmax

HR bpm

Prospec-
tive cohort

Firefi ghters and other participants were dressed in 
NFPA Standard 1500 duty coat, fi refi ghting pants, 
helmet, anti-fl ash hood, leather work gloves, rubber 
fi refi ghting boots, and a Scott 4.5 harness and a full 
60-min Scott Air-Pac fi bre composite air cylinder.
Canadian Forces/Department of National Defense 
Fire Fit Test:
 
Hose Carry
“The subject carried one section (15.24 m) of rolled 
65 mm rubber jacketed hose (Red Chief; Angus Fire, 
Thame, Oxfordshire, UK) weighing 16.5 kg in one 
hand a distance of 15.24 m, then returned the same 
distance carrying the hose in the other hand. The 
subject set down the rolled hose and walked 15.24 
m to the next event.”
 
Ladder Carry and Raise
“The subject lifted and carried a 3.6 m aluminum roof 
ladder (13.6 kg) a distance of 15.24 m and raised it 
against a brick wall. The subject then walked 15.24 
m to the next event.”

(Continued)
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Hose Drag
“The subject gripped a hose nozzle (Pistol Grip; 
Elkhart Brass Mfg. Co. Inc., Elkhart, IN) over the 
shoulder and dragged two charged lengths (30.48 
m in total) of 38 mm hose (Red Chief; Angus Fire, 
Thame, Oxfordshire, UK) a distance of 30.48 m. 
The force required to move the hose bundle was 
approximately 260 N. The subject then walked 15.24 
m to the next event.”

Ladder Climb 1
“Using a 7.2 m ladder (Duo-safety Ladder Corp., 
Oshkosh, WIS), the subject climbed 10 rungs (3.45 
m) up and down, 3 times. The subject then walked 
30.48 m to the next event.”

Rope Pull
“While standing in a stationary position, the subject 
pulled a 16 mm nylon rope (static) attached to a 
bundle of hose (one 30.48 m length of 100 mm 
hose and one 15.24 m length of 65 mm; Red Chief; 
Angus Fire, Thame, Oxfordshire, UK) 15.24 m 
using a hand-over-hand movement. The subject 
then walked 15.24 m and repeated the pull. The 
force required to move the hose bundle was 
approximately 200 N. The subject then walked 
15.24 m to the next event.”

Forcible Entry
“Using a 4.5 kg steel-head sledge hammer 
(DF0832C; Garant, Saint-Francois, QUE) the subject 
hammered a 71 cm diameter rubber tire fi lled with 
sandbags (total weight 102.5 kg) a distance of 30.5 
cm across a 76.2 cm high wooden picnic table. The 
tabletop was reinforced with 19 mm (¾”) ‘good-one-
side’ plywood. The subject then walked 15.24 m to 
the next event.”
 
Victim Rescue
“The subject dragged a 68.2 kg mannequin (Rescue 
Randy 1434; Simulaids Inc., Woodstock, NY) a total 
distance of 30.48 m (15.24 one way, around a pylon 
and then back 15.24 m). The subject then walked 
15.24 m to the next event.”

Ladder Climb 2
“Using a 7.2 m ladder (Duo-safety Ladder Corp., 
Oshkosh, WIS), the subject climbed 10 rungs (3.45 
m) up and down, 2 times. The subject then walked 
30.48 m to the next event.”

Ladder Lower and Carry
“The subject lowered and carried (15.24 m) a 3.6 
m aluminum roof ladder (13.6 kg). The subject then 
walked 15.24 m to the next event.”

Spreader Tool Carry
“The subject picked up and carried a 36.4 kg 
spreader tool (Hurst 32B; Hale Products Inc., 
Conshohocken, PA) 15.24 m and then returned 
15.24 m.”

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details

Table 1. (Continued)
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(Continued)

Boyd17

 
Healthy physically 
active participants
 
Canada

31 men (mean age 
23.5 y [SD 3.3]; 
mean height 180 
cm [SD 6.6]; mean 
body mass 80.4 
kg [SD 12.4), 20 
women (mean age 
22.5 y [SD 2.9]; 
mean height 170 
cm [SD 6.2]; mean 
body mass 68.3 
kg [SD 10.4])

N = 51 %HRmax (age 
predicted)
HR bpm

Prospec-
tive cohort

Participants were fi tted with the protective clothing 
ensemble (mean mass 23.0 kg [SD 1.8]), and with the 
SCBA.
 
FF PFME
One-Arm Hose Carry
“Using a rope handle, the firefighter carries, in 
1 hand, one 15.24-m (50-foot) section of rolled 
65-mm rubber jacketed hose weighing 16.5 kg 
for a distance of 15.24 m, then returns the same 
distance carrying the hose in the other hand. The 
subject sets down the rolled hose and walks 
15.24 m to the next event.”
 
Ladder Carry and Raise
“The firefighter lifts and carries a 3.6-m aluminum 
roof ladder (13.6 kg) a distance of 15.24 m and 
raises it to a secure position against a wall. The 
subject walks 15.24 m to the next event.”

Charged Hose Drag
“The firefighter lifts and places over the preferred 
shoulder a hose nozzle then proceeds to drag 2 
charged lengths (30.48 m or 100 feet in total) of 44-
mm hose a distance of 30.48 m. The subject walks 
15.24 m to the next event.”
 
Ladder Climb 1
“Using a 7.2-m ladder the firefighter climbs 10 rungs 
(3.45 m) up and down, 3 times. The subject walks 
30.48 m to the next event.”
 
Weighted Sled Pull
“Standing in a stationary position, the firefighter pulls 
a 16-mm static nylon rope attached to a weighted 
sled for 15.24 m using a hand-over-hand movement. 
The subject then walks 15.24 m to the starting 
position of the sled and repeats the pull. The subject 
walks 15.24 m to the next event.”
 
Forcible Entry
“Using a 4.5-kg steel-head sledge hammer, the 
firefighter hits a target on a mechanical apparatus 
until a buzzer sounds. The subject walks 15.24 m to 
the next event.”

Victim Rescue
“Walking backward, the firefighter drags a 80-kg 
mannequin a total distance of 26 m (13 m 1 way, 
around a pylon and then back 13 m). The subject 
walks 15.24 m to the next event.”
 
Ladder Climb 2
“Using a 7.2-m ladder, the firefighter climbs 10 rungs 
(3.45 m) up and down, 2 times. The subject walks 
30.48 m to the next event.”
 
Ladder Lower and Carry
“The firefighter lowers and carries a 3.6-m aluminum 
roof ladder (13.6 kg) for 15.24 m. The subject walks 
15.24 m to the next event.”

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details
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Equipment Carry
“The firefighter picks up and carries a tricep bar with 
weight plates and collars (total weight 36.4 kg) for 
15.24 m and then returns 15.24 m. The test ends 
when the firefighter finishes the carry (lowering the 
weight is not part of the test).”

Harvey18

 
Healthy physically 
active participants
 
Canada

12 men (height 
183.5 cm; body 
mass 88.5 kg), 8 
women
(height 173.5 cm; 
body mass 73.5 
kg), age 23.0 y

N = 20 VO2 (ml/kg/
min)
%VO2max

HR bpm

Prospec-
tive cohort

Participants wore the portable gas collection 
system (instead of SCBA), ankle weights (2.2 kg), 
and a weighted vest (18 kg) and were instructed to 
complete the circuit as quickly as possible.
 
Firefi ghting Simulation Circuit
Hose Carry
“Subjects carried a bucket equivalent to one section 
of rolled 65 mm hose weighing 16.5 kg in one hand 
a distance of 15.24 m, and returned the same 
distance, carrying the bucket in the other hand.”

Ladder Raise
“Subjects picked up a ladder (mass 13.6 kg) from the 
fl oor, carried it a distance of 15.24 m and raised it 
against a brick wall.”
 
Hose Drag
“Subjects dragged a weighted sled (280 N force 
required) using a length of hose to simulate dragging 
a water fi lled 65 mm hose a distance of 30.48 m.”
 
Ladder Climb 1
“In place of climbing 10 rungs up and down a 7.2 m 
ladder 3 times, our subjects climbed 4 times up and 
down 7 rungs.”
 
High-Volume Hose Pull
“Subjects pulled a 30.48 m section of 100 mm hose 
(180 N force required) a total distance of 30.48 m.”
 
Forcible Entry
“Subjects moved a rubber tire weighing 192.5 kg a 
distance of 30.5 cm across a table 76.2 cm high, by 
hitting it with a 4.5 kg sledge hammer.”

Victim Drag
“Subjects dragged a ‘Rescue Randy’ mannequin 
weighing 68.2 kg a total distance of 30.48 m.”
 
Ladder Climb 2
“In place of climbing up and down 10 rungs of the 
ladder twice, our subjects climbed three times up 
and down seven rungs.”

Ladder Lower
“Subjects lowered the ladder from where it was 
previously erected, and carried it a distance of 15.24 
m.”
 
Tool Carry
“Subjects carried a 36.4 kg barbell (simulating the 
mass of a spreader tool) a distance of 30.48 m.”

Notes: VO2 = oxygen consumption; VO2max = maximal oxygen consumption; %VO2max = percentage of maximal oxygen con-
sumption; %HRmax = percentage of maximum heart rate; HR bpm = heart rate beats per minute; PPE = personal protective 
equipment; SCBA = self-contained breathing apparatus; VCO2 = volume of carbon dioxide; SFWC = simulated fi refi ghting 
work circuit; RR = respiration rate; NFPA = National Fire Protection Association; CPAT = Candidate Physical Ability Test; 
VO2Peak = peak oxygen consumption; %VO2Peak = percentage of peak oxygen consumption; FF PFME = Canadian Forces 
Firefighter Physical Fitness Maintenance Evaluation.

Study Population Sample 
size

Physiological 
responses

Study type Simulated fi refi ghting task details
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   Outcomes: physiological measures 
 Overall, 10 cross-sectional cohort studies were included 
in the review. Th e physiological measure, HR max  using 
maximal exercise testing, was quantifi ed in seven stud-
ies, HR max  using age-predicted formula was quantifi ed 
in three studies, VO 2max  (ml/kg/min) was quantifi ed 
in fi ve studies, VO 2Peak  (ml/kg/min) was quantifi ed in 
two studies, and VO 2  (ml/min) was quantifi ed in four 
studies. 

 Physiological demands of simulated 
fi refi ghting tasks 
 Williams-Bell  11   investigated the physiological demands 
(VO 2,  VO 2max , HR max ) among 36 professional fi refi ght-
ers during high-rise stair climb and fi ft h-fl oor search and 
rescue tasks, in full personal protective equipment (PPE) 
and self-contained breathing apparatus (SCBA) system, 
while carrying an additional 18-kg high-rise pack.  11   
During the stair climb (ascent portion), heart rate was 
91% of HR max , and throughout the descent portion, it 
was 85% of HR max . During the fi ft h-fl oor search and res-
cue task, it was 87% of HR max . 

 11   Th e VO 2  (ml/kg/min) 
demands were 75% of VO 2max  in the ascent portion of 
the stair climb and 54% of VO 2max  in the descent por-
tion, and they were 66% of VO 2max  during the fi ft h-fl oor 
search and rescue task. Th e VO 2  (ml/min) demands were 
71% of VO 2max  in the ascent portion of the stair climb, 
55.5% of VO 2max  in the descent portion, and 67.5% of 
VO 2max  during the fi ft h-fl oor search and rescue task.  11   

 Williams-Bell  10   assessed the physiological demands 
(VO 2Peak , HR max ) among 36 professional fi refi ghters 
during a simulated subway task, in full PPE and SCBA 
system, while carrying an additional 22-kg high-rise 
pack.  10   Heart rate was 75% of HR max , and VO 2  (ml/kg/
min) demands were 48% of VO 2Peak .  10   

 Petersen  15   examined the physiological demands 
(HR max ) among 17 healthy volunteers during a simulat-
ed fi refi ghting work circuit in full fi refi ghting turnout 
gear and SCBA.  15   Heart rate was 90% of HR max . 

 15   
 Dreger and Petersen  12   investigated the physiological 

demands (VO 2max , HR max ) among 53 professional fi re-
fi ghters and healthy volunteers during the Canadian 
Forces/Department of National Defense (CF–DND) 
Fire Fit Test.  12   During the CF–DND fi re fi t test, heart 
rate was 90% of HR max , and VO 2Peak  (ml/kg/min) de-
mands were 86% of VO 2Peak .  12   

 Petersen and Dreger  13   assessed the physiological 
demands (VO 2max , VO 2 , HR max ) among 25 healthy vol-
unteers during two simulated fi re and rescue tasks.  13   

During the two simulated fi re and rescue tasks, heart 
rate was 79% of HR max , VO 2  (ml/kg/min) demands 
were 60% of VO 2max , and VO 2  (ml/min) demands were 
also 60% of VO 2max . 

 13   
 Williams-Bell  16   examined the physiological de-

mands (VO 2max , VO 2 , HR max ) among 57 healthy vol-
unteers during the Candidate Physical Ability Test 
(CPAT).  16   During the CPAT, heart rate was 90% of 
HR max , VO 2  (ml/kg/min) demands were 72% of VO 2max , 
and VO 2  (ml/min) demands were also 72% of VO 2max . 

 16   
 Nazari  9   investigated the physiological demands 

(age-predicted HR max ) among 49 professional fi refi ght-
ers during hose drag and stair climb with high-rise pack 
tasks, dressed in full PPE and SCBA.  9   During the hose 
drag task, heart rate was 88% of age-predicted HR max ; 
throughout the stair climb with a high-rise pack task, it 
was 89% of age-predicted HR max . 

 9   
 Sinden  14   assessed the physiological demands (age-

predicted HR max ) among 148 professional fi refi ghters 
during a hose drag task.  14   During the hose drag task, 
heart rate was 56% of age-predicted HR max . 

 14   
 Boyd  17   examined the physiological demands (age-

predicted HR max ) among 51 healthy participants during 
the CF Firefighter Physical Fitness Maintenance Evalu-
ation (FF PFME). During the FF PFME, heart rate was 
91% of age-predicted HR max . 

 17   
 Harvey  18   investigated the physiological demands 

(VO 2max ) among 20 healthy participants during a fi re-
fi ghting simulation circuit with portable gas collection 
system, ankle weights, and a weighted vest.  18   During the 
fi refi ghting simulation circuit, the VO 2  (ml/kg/min) 
demands were 66% of VO 2max . 

 18   

 Meta-analyses of physiological measures 

  HR max   

 When focused on %HR max  (by maximal exercise test-
ing) demands during the simulated fi refi ghting tasks, 
the random pooled estimate was 86.0% (six studies, 
296 participants; 95% CI, 82.0-90.0;  I  2   =  80.0 %; 
 Table  3 ).  10   – 13 , 15 – 16   Subgroup analysis by sex indicat-
ed a random pooled estimate of 86.0% for men (three 
studies, 75 male participants; 95% CI, 79.0-92.0; 
 I  2   =  80.0  %)  12   , 13 , 16   and a random pooled estimate of 
87.0% for women (three studies, 49 female participants; 
95% CI, 79.0-94.0;  I  2   =  86.0%).  12   , 13 , 16   In terms of the 
(age-predicted) percentage of HR max  demands during 
the simulated fi refi ghting tasks, the random pooled 
estimate was 82.0% (three studies, 297 participants; 
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  Table 2 . STROBE statement checklist 

  Items    Item 
no . 

  Recommendation    Individual studies  

  W
ill

ia
m

s  
  -B

el
l  11

    

  W
ill

ia
m

s  
  -B

el
l  10

    

  D
re

ge
r 

&
 

P
et

er
se

n  12
    

  P
et

er
se

n 
&

 
D

re
ge

r  13
    

  S
in

d
en

  14
    

  N
az

ar
i  9  

  

  P
et

er
se

n  15
    

  W
ill

ia
m

s-
B

el
l  16

    

  B
oy

d
  17

    

  H
ar

ve
y  18

    

 Title and 
abstract 

  1  (a)  Indicate the study’s design with a 
commonly used term in the title or 
the abstract 

         

 (b)  Provide in the abstract an informative 
and balanced summary of what was 
done and what was found 

         

     Introduction          

 Background/
rationale 

  2  Explain the scientifi c background and 
rationale for the investigation being 
reported 

         

 Objectives   3  State specifi c objectives, including any 
prespecifi ed hypotheses 

         

 Methods          

 Study design   4  Present key elements of study design 
early in the paper 

         

 Setting   5  Describe the setting, locations, and 
relevant dates, including periods of 
recruitment, exposure, follow-up, and 
data collection 

         

 Participants   6  (a)  Give the eligibility criteria, and the 
sources and methods of selection of 
participants 

         

 Variables   7  Clearly defi ne all outcomes, exposures, 
predictors, potential confounders, 
and effect modifi ers. Give diagnostic 
criteria, if applicable 

         

 Data sources/
measurement 

  8   For each variable of interest, give 
sources of data and details 
of methods of assessment 
(measurement). Describe 
comparability of assessment 
methods if there is more than one 
group 

         

 Bias   9  Describe any efforts to address 
potential sources of bias 

         

 Study size  10  Explain how the study size was arrived at          

 Quantitative 
variables 

 11  Explain how quantitative variables were 
handled in the analyses. If applicable, 
describe which groupings were 
chosen and why 

         

 Statistical 
methods 

 12  (a)  Describe all statistical methods, 
including those used to control for 
confounding 

         

 (b)  Describe any methods used to 
examine subgroups and interactions 

         

 (c)  Explain how missing data were 
addressed 

         

 (d)  If applicable, describe analytical 
methods taking account of sampling 
strategy 

 N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

 (e)  Describe any sensitivity analyses  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

(Continued)
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  Items    Item 
no . 

  Recommendation    Individual studies  

  W
ill

ia
m

s  
  -B

el
l  11

    

  W
ill

ia
m

s  
  -B

el
l  10

    

  D
re

ge
r 

&
 

P
et

er
se

n  12
    

  P
et

er
se

n 
&

 
D

re
ge

r  13
    

  S
in

d
en

  14
    

  N
az

ar
i  9  

  

  P
et

er
se

n  15
    

  W
ill

ia
m

s-
B

el
l  16

    

  B
oy

d
  17

    

  H
ar

ve
y  18

    

 Results          

 Participants  13  (a)  Report numbers of individuals at 
each stage of study — eg numbers 
potentially eligible, examined for 
eligibility, confi rmed eligible, included 
in the study, completing follow-up, 
and analysed 

         

 (b)  Give reasons for non-participation at 
each stage 

         

 (c)  Consider use of a fl ow diagram          

 Descriptive data  14  (a)  Give characteristics of study 
participants (eg demographic, 
clinical, social) and information on 
exposures and potential confounders 

         

 (b)  Indicate number of participants with 
missing data for each variable of 
interest 

         

 Outcome data  15  Report numbers of outcome events or 
summary measures 

         

 Main results  16  (a)  Give unadjusted estimates and, if 
applicable, confounder-adjusted 
estimates and their precision (eg, 
95% confi dence interval). Make clear 
which confounders were adjusted for 
and why they were included 

 N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

 (b)  Report category boundaries 
when continuous variables were 
categorized 

         

 (c)  If relevant, consider translating 
estimates of relative risk into 
absolute risk for a meaningful time 
period 

 N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

 Other analyses  17  Report other analyses done — eg 
analyses of subgroups and 
interactions, and sensitivity analyses 

         

 Discussion          

 Key results  18  Summarise key results with reference to 
study objectives 

         

 Limitations  19  Discuss limitations of the study, taking 
into account sources of potential bias 
or imprecision. Discuss both direction 
and magnitude of any potential bias 

         

 Interpretation  20  Give a cautious overall interpretation 
of results considering objectives, 
limitations, multiplicity of analyses, 
results from similar studies, and other 
relevant evidence 

         

 Generalisability  21  Discuss the generalisability (external 
validity) of the study results 

         

(Continued)

Table 2. (Continued)
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  W
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l  16

    

  B
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  17

    

  H
ar
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y  18

    

 Other information          

 Funding  22  Give the source of funding and the role 
of the funders for the present study 
and, if applicable, for the original 
study on which the present article is 
based 

         

  Note:  = not addressed;    = addressed; N/A = not applicable 

Table 2. (Continued)

  Table 3 . Meta-analyses of percentage of maximum heart rate by maximal testing during simulated fi refi ghting tasks  
  Study    Firefi ghting Tasks    Sample    HR    HR max     % HR max     95% CI  

 All participants ( N  = 296) 

   Williams-Bell  11    High-rise stair climb — Ascent  36  167  183  91.00  86.00–95.00 

   Williams-Bell  11    High-rise stair climb — Descent  36  156  183  85.00  79.00–90.00 

   Williams-Bell  11    Fifth-fl oor search and rescue  36  160  183  87.00  82.00–92.00 

   Williams-Bell  10    Subway scenario  36  138  184  75.00  68.00–81.00 

   Petersen & Dreger  13    Two fi re-rescue scenarios  25  154  194  79.00  73.00–85.00 

   Dreger & Petersen  12    Canadian Forces/DND FFT  53  170  188  90.00  85.00–94.00 

   Petersen  15    SFWC  17  173  192  90.00  85.00–94.00 

   Williams-Bell  16    Candidate Physical Ability Test  57  170  188  90.00  85.00–94.00 

 Random-effects model, heterogeneity  I  2  = 80.0%  86.00  82.00–90.00 

 Subgroup analysis by sex: men ( n  = 75) 

   Petersen & Dreger  13    Two fi re-rescue scenarios  13  154  194  79.40  73.00–85.00 

   Dreger & Petersen  12    Canadian Forces/DND FFT  30  169  189  89.30  84.00–93.00 

   Williams-Bell  16    Candidate Physical Ability Test  32  169  188  90.00  85.00–94.00 

 Random-effects model, heterogeneity  I  2  = 80.0%  86.00  79.00–92.00 

 Subgroup analysis by sex: women ( n  = 49) 

   Petersen & Dreger  13    Two fi re-rescue scenarios  12  155  196  79.00  73.00–85.00 

   Dreger & Petersen  12    CF–DND FFT  23  171  187  91.00  86.00–95.00 

   Williams-Bell  16    Candidate Physical Ability Test  14  171  188  91.00  86.00–95.00 

 Random-effects model, heterogeneity  I  2  = 86.0%  87.00  79.00–94.00 

  Notes: HR = heart rate; HR max  = maximum heart rate; %HR max  = percentage of maximum heart rate; CF–DND FFT = Cana-
dian Forces/Department of National Defense Fire Fit Test; SFWC = simulated fi refi ghting work circuit. 

95% CI, 66.0–94.0;  I  2  = 96.0%).  9   , 14 , 17   Th e authors were 
unable to perform subgroup analysis by sex because of 
the lack of reported information. 

   VO 2max  ,  VO 2Peak , and VO 2   
 Regarding the %VO 2max  (ml/kg/min) demands during 
the simulated fi refi ghting tasks, a random pooled esti-
mate of 65.0% (four studies, 210 participants; 95% CI, 

59.0-71.0;  I  2  = 22.0%;  Table 4 ) was reported.  10   ,   11   , 13 , 16 , 18   
Subgroup analysis by sex indicated a random pooled 
estimate of 68.00% for men (three studies, 57 male 
participants; 95% CI, 56.0-75.0;  I  2  = 0.0%),  13   , 16 , 18   and 
a random pooled estimate of 64.00% for women (three 
studies, 34 female participants; 95% CI, 56.50-72.00; 
 I  2  = 0.0%).  13   , 16 , 18   In terms of the percentage of VO 2Peak  
(ml/kg/min) demands during the simulated fi refi ghting 
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tasks, the random pooled estimate of 72.0% (three stud-
ies, 114 participants; 95% CI, 47.0-91.0;  I  2   =  89.0%; 
 Table 5 ) was reported.  10,12   , 13   Subgroup analysis by sex 
indicated a random pooled estimate of 83.0% for men 
(two studies, 43 male participants; 95% CI, 74.4-89.5; 
 I  2  = 0.0%),  12   – 13   and a random pooled estimate of 80.00% 
for women (two studies, 35 female participants; 95% 
CI, 71.0-87.0;  I  2   =  0.0%).  12   – 13   When focused on the 
percentage of VO 2  (ml/min) demands during the sim-
ulated fi refi ghting tasks, the random pooled estimate 
was 65.0% (three studies, 190 participants; 95% CI, 
59.0-71.0;  I  2  = 99.0%;  Table 6 ).  11   , 13 , 16   Subgroup analy-
sis by sex indicated a random pooled estimate of 68.0% 
for men (two studies, 45 male participants; 95% CI, 

57.0-78;  I  2  = 99.0%)  13   , 16   and a random pooled estimate 
of 65.0% for women (two studies, 26 female partici-
pants; 95% CI, 53.0-76.0;  I  2  = 99.0%).  13   , 16   

   DISCUSSION 
 Th is systematic review and meta-analyses found high 
VO 2  and HR physiological demands during simulated 
fi refi ghting tasks among both male and female partici-
pants. Th ese fi ndings represent the fi rst synthesis of the 
evidence and emphasize the importance of developing 
fi refi ghter-specifi c conditioning and injury prevention 
programs. 

 It is generally accepted that fi refi ghters are fi tter 
than the general population.  9   Moreover, to enhance 

Table 4. Meta-analyses of percentage of VO2max (ml/kg/min) during simulated fi refi ghting tasks

Study Firefi ghting Tasks Sample VO2 VO2max % VO2max 95% CI

All participants (N = 210)       

 Williams-Bell11 High-rise stair climb — 
ascend

36 38.30 51.40 75.00 51.00–98.00

 Williams-Bell11 High-rise stair climb — 
descent

36 27.60 51.40 54.00 34.00–74.00

 Williams-Bell11 Fifth-fl oor search & rescue 36 34.10 51.40 66.00 44.00–89.00

 Petersen & Dreger13 Two fi re-rescue 25 26.60 44.50 60.00 37.00–82.00

 Williams-Bell16 Candidate Physical Ability 
Test

57 37.55 52.45 72.00 49.00–94.00

 Harvey18 Firefi ghting Simulation 
Circuit

20 31.80 48.12 66.00 43.00–89.00

Random-effects model, heterogeneity 
I2 = 22.00%

65.00 59.00–71.00

Subgroup analysis by sex: men 
(n  = 57)

  

 Petersen & Dreger13 Two fi re-rescue 13 27.10 44.20 61.30 45.50–75.60

 Williams-Bell16 Candidate Physical Ability 
Test

32 38.70 53.00 73.00 59.10–84.30

 Harvey18 Firefi ghting Simulation 
Circuit

12 34.20 50.30 68.00 53.30–80.40

Random-effects model, heterogeneity 
I2 = 0.00%

68.00 56.00–75.00

Subgroup analysis by sex: women 
(n  = 34)

  

 Petersen & Dreger13 Two fi re-rescue 12 26.1 44.7 58.40 42.70–72.90

 Williams-Bell16 Candidate Physical Ability 
Test

14 36.6 51.9 70.50 56.20–82.40

 Harvey18 Firefi ghting Simulation 
Circuit

 8 29.2 45.57 64.10 48.50–77.70

Random-effects model, heterogeneity 
I2 = 0.00%

64.00 56.50–72.00

Note: VO2 = oxygen consumption; VO2max = maximal oxygen consumption; %VO2max = percentage of maximal oxygen con-
sumption.
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Table 5. Meta-analyses of percentage of VO2Peak (ml/kg/min) during simulated fi refi ghting tasks

Study Firefi ghting tasks Sample VO2 VO2Peak % VO2Peak 95% CI

All participants (N = 114)

 Williams-Bell10 Subway scenario (simulated) 36 24.30 51.10 48.00 33.40–62.00

 Dreger & Petersen12 Canadian Forces/DND FFT 53 39.20 45.50 86.00 72.70–95.00

 Petersen & Dreger13 Two fi re-rescue scenarios 25 34.70 43.60 79.60 64.70–90.00

Random-effects model, 
heterogeneity I2 = 89.0%

72.00 47.00–91.00

Subgroup analysis by sex: 
men (n = 43)

 

 Dreger & Petersen12 CF–DND FFT 30 42.40 49.20 86.20 73.00–94.40

 Petersen & Dreger13 Two fi re-rescue scenarios 13 35.30 44.20 80.00 65.10–90.40

Random-effects model, 
heterogeneity I2 = 0.0%

83.00 74.40–89.50

Subgroup analysis by sex: 
women (n = 35)

  

 Dreger & Petersen12 CF–DND FFT 23 34.80 41.70 83.50 68.70–93.00

 Petersen & Dreger13 Two fi re-rescue scenarios 12 34.20 44.40 77.10 62.10–88.40

Random-effects model, 
heterogeneity I2 = 0.0%

80.00 71.00–87.00

Note: VO2 = oxygen consumption; VO2max = maximal oxygen consumption; %VO2max = percentage of maximal oxygen 
consumption; CF–DND FFT = Canadian Forces/Department of National Defense Fire Fit Test.

  Table 6 . Meta-analyses of percentage of VO 2  (ml/min) during simulated fi refi ghting tasks 

  Study    Firefi ghting tasks    Sample    VO 2     VO 2     % VO 2     95% CI  

 All participants ( N  = 190) 

  Williams-Bell  11    High-rise stair climb — ascent  36  3,165  4,470  71.00  69.50–72.10 

  Williams-Bell  11    High-rise stair climb — descent  36  2,482  4,470  55.50  54.10–57.0 

  Williams-Bell  11    Fifth fl oor search & rescue  36  3,015  4,470  67.50  66.10–69.0 

  Petersen & Dreger  13    Two fi re-rescue  25  2,040  3,400  60.00  58.30–61.70 

  Williams-Bell  16    Candidate Physical Ability Test  57  2,743  3,806  72.00  70.60–73.50 

 Random-effects model, 
heterogeneity  I  2  = 99.0% 

 65.00  59.00–71.00 

 Subgroup analysis by sex: 
men ( n  = 45) 

          

  Petersen & Dreger  13    Two fi re-rescue  13  2,310  3,720  62.10  60.50–63.70 

  Williams-Bell  16    Candidate Physical Ability Test  32  3,128  4,282  73.10  71.70–74.40 

 Random-effects model, 
heterogeneity  I  2  = 99.0% 

 68.00  57.00–78.00 

 Subgroup analysis by sex: 
women ( n  = 26) 

     

  Petersen & Dreger  13    Two fi re-rescue  1,770  57.10–61.00 

  Williams-Bell  16    Candidate Physical Ability Test  2,357  69.20–72.30 

 Random-effects model, 
heterogeneity  I  2  = 99.0% 

 53.00–76.00 

  Note: VO 2  = oxygen consumption; VO 2max  = maximal oxygen consumption; %VO 2max  = percentage of maximal oxygen 
consumption. 
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task performance, effi  ciency, and safety, fi refi ghters are 
required to possess and demonstrate high levels of phys-
ical fi tness on entering the fi re service. In this review, 
three studies included all-fi refi ghter participants and 
indicated VO 2  levels that ranged from 45.50 to 51.40 
ml/kg/min.  10   – 12   Th ese levels were high and indicated 
that the majority of fi refi ghters possessed the minimum 
fi refi ghter-required aerobic fi tness level of 42 ml/kg/
min.  7   Th erefore, the notion that fi refi ghters are fi tter 
(possess a higher level of aerobic capacity) than the 
general population was supported by this study when 
compared with the reported VO 2max  levels of 39.10 ml/
kg/min (men) and 35 ml/kg/min (women) reference 
scores for general populations.  22   ,  23   Th e Canadian fi re-
fi ghters’ VO 2  levels also corresponded well with those 
from previous studies assessing U.S. fi refi ghters’ level of 
aerobic capacity. Studies by Davis and colleagues, Don-
ovan and colleagues, and Poplin and colleagues indicat-
ed mean VO 2max  levels that ranged from 47.00 ml/kg/
min to 49.60 ml/kg/min among U.S. fi refi ghters.  22   ,  24 , 25   
In addition, European fi refi ghters (in the United King-
dom, Belgium, and Italy) also indicated similar VO 2max  
levels, ranging from 46.50 ml/kg/min to 55.00 ml/kg/
min.  26   – 28   It is also important to note that fi ve of 10 stud-
ies included in the review recruited healthy, physically 
active participants. Th erefore, caution should be used 
when interpreting the results of this review. 

 Sex is believed to have an eff ect on physical fi t-
ness levels. Female fi refi ghters’ cardiovascular, muscle 
strength, and endurance levels consistently vary when 
contrasted with those of their male counterparts.  29   
Th erefore, in this review, the authors planned a priori to 
conduct subgroup analyses by sex (men and women) to 
provide further data. However, only half of the studies 
(fi ve of 10) recruited all-fi refi ghter participants. Also, 
only four of 10 further stratifi ed and reported physio-
logical measures by sex. Th is review indicates that phys-
iological demands (%HR max ) during simulated tasks 
might be similar between men and women. Moreover, 
in the subgroup analyses, two studies (Dreger & Peters-
en and Williams-Bell)  12,16   included eight and 10 sub-
tasks that constituted the simulated task. However, the 
Petersen and Dreger study involved only two subtasks.  13   
Th erefore, it is possible that such variation in the tasks 
contributed to the high heterogeneity levels. 

 It has been reported that high cardiorespiratory fi t-
ness levels (VO 2max ) are associated with lower risks of all-
cause CVD and cancer mortality without considering 
muscle strength.  30   Th erefore, the authors explored the 

participants’ cardiorespiratory fi tness   levels and assessed 
the VO 2max  and VO 2Peak  demands during simulated fi re-
fi ghting tasks. Pooled estimates of 65.0%  10   , 11 , 13 , 16 , 18   and 
72%  13   , 16 , 18   were reported for VO 2max  and VO 2Peak  levels, 
respectively. Heterogeneity was high and was reduced 
by subgroup analyses. Among men, VO 2max  and VO 2Peak  
demands during simulated fi refi ghting tasks were slight-
ly higher than those among women — 68% versus 64% 
(VO 2max  demands) and 83% versus 80% (VO 2Peak  de-
mands), respectively.  11   , 13 , 16 , 18   In these studies, men also 
had slightly higher VO 2max  levels that ranged from 44.20 
to 53.00, compared with 44.7 to 51.9 among wom-
en.  11   , 13 , 16 , 18   Th e mean diff erence in VO 2max  levels between 
men and women was 1.77 ml/kg/min.  13   , 16 , 18   It is import-
ant to highlight that, because of a lack of data reporting, 
the authors did not pool studies to provide an estimate 
of upper and lower body strength levels among fi re-
fi ghters. Lower or poor muscular strength has also been 
shown to be a major marker of mortality and adverse 
health outcomes.  30   

 Moreover, improving both cardiorespiratory and 
muscle strength levels, as opposed to either of the two 
alone, has shown to be highly eff ective in reducing all-
cause and cardiovascular mortality risk.  30   Th erefore, 
considering the results from this review that fi refi ghting 
tasks are physiologically demanding, and the emerging 
evidence emphasising the importance of improving 
both cardiorespiratory fi tness and muscle strength levels 
as the most suitable and eff ective behavioural strategy 
to lower all-cause and cardiovascular mortality risk, de-
veloping fi refi ghter-specifi c strength and conditioning 
programs with regular monitoring is warranted for fi re-
fi ghters’ health and well-being. 

 The strength of this review is that the authors 
systematically identified and appraised the available 
cross-sectional observational studies, highlighted the 
physiological demands during various simulated fi re-
fi ghting tasks, and provided a pooled estimate of the 
physiological demands. One of the main limitations 
of this systematic review was that the authors pooled 
studies that used controlled training environments to 
represent real-life situations, referred to as  simulated 
fi refi ghting tasks . Evidence indicates that simulated 
fi refi ghting tasks are comparable to real-life situa-
tions; however, such tasks lack psychological impact, 
including genuine risk to life and task uncertainty.  10   
Moreover, caution must be used when interpreting the 
results of this review because of  1) the inclusion of a 
limited number of studies ( N  = 10; 492 participants/
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fi refi ghters) and 2) high heterogeneity in the analyses. 
High heterogeneity was explained or reduced in some 
of the subgroup analyses. However, subgroup analyses 
are inherently underpowered. 

 Conclusion 
 Th is systematic review provides evidence on the mag-
nitude of physiological demands during simulated 
fi refi ghting tasks, indicating that such tasks require 
near-maximal heart rates among both men and wom-
en. Moreover, simulated tasks required two-thirds of 
the VO 2max  level. Th ese fi ndings provide additional evi-
dence highlighting that fi refi ghting tasks are physiolog-
ically demanding and place an emphasis on developing 
fi refi ghter-specifi c strength and conditioning programs 
with regular monitoring. 
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 Best practices in serving college student Veterans: 
A scoping review 

  Elena   Klaw  a ,  Brianna   Young  b ,  KaChun   Li  a  and  Patrick   O’Rourke  c  

  ABSTRACT  
  Introduction : Student Veterans are enrolling in college at increasingly rapid rates aft er separating from the military. 
Institutions of higher education are urged to evaluate and redesign programs targeted to support Veterans’ unique attri-
butes, because they diff er from civilian students in many aspects. Th e aim of the current scoping review is to provide a 
comprehensive examination of the existing literature regarding best practices in serving U.S. student Veterans in higher 
education and to provide suggestions for the implementation, assessment, and institutionalization of best practices. 
 Methods : Th e methodology for the current scoping review, based on the framework by Arksey and O’Malley, included 
a structured and iterative design to allow accuracy and replication of the review process. Th e authors conducted a scop-
ing review of existing scholarly and grey literature on programs provided by U.S. colleges and universities to support 
student Veterans and enhance their retention, persistence, and success in higher education.  Results:  Th e current study 
addresses three specifi c areas: the extent to which U.S. colleges and universities are providing targeted support for their 
student Veteran population, the types of programs and services that colleges and universities are providing to students 
who have served in the U.S. military, and the current data that exist regarding the eff ectiveness of the programs and ser-
vices off ered by colleges and universities.  Discussion:  Current fi ndings of existing programs and services are examined 
and categorized under the 8 Keys to Veterans’ Success. Suggested implications and future directions, as they relate to 
best practices for student Veteran programming in higher education, are discussed. 

  Key words : college, higher education, military students, student Veterans, university, Veterans , United States

  RÉSUMÉ  
  Introduction :  Les vétéran(e)s reprennent de plus en plus leurs études à leur sortie des Forces. Les établissements de 
formation supérieure sont vivement encouragés à évaluer et à remanier les programmes pour soutenir les particularités 
des vétéran(e)s qui, à de nombreux égards, diff èrent de celles des étudiants civils. La présente analyse exploratoire vise 
à obtenir un examen complet des pratiques exemplaires des publications sur les services aux vétéran(e)s américains en forma-
tion supérieure et à présenter des suggestions sur la mise en œuvre, l’évaluation et l’institutionnalisation des pratiques 
exemplaires.  Méthodologie :  L’analyse exploratoire, inspirée de la structure d’Arksey et O’Malley, reposait sur une 
méthodologie structurée et itérative pour assurer l’exactitude et la reproductibilité du processus. Les auteur(e)s ont 
procédé à une analyse exploratoire des publications universitaires et parallèles sur les programmes off erts par les collèges 
et les universités américains pour soutenir les vétéran(e)s aux études et accroître leur rétention, leur persistance et leur 
réussite.  Résultats :  La présente étude traite de trois secteurs précis : l’importance du soutien ciblé des collèges et uni-
versité des États-Unis à la population de vétéran(e)s aux études, le type de programmes et de services que les collèges et 
universités off rent aux étudiants qui ont servi dans l’armée américaine et les données sur l’effi  cacité des programmes 
et services off erts par les collèges et universités.  Discussion :  Les observations des programmes et services en place 
sont examinées et classées en vertu des  8 Keys to Veterans’ Success . S’appuyant sur les pratiques exemplaires du pro-
gramme des vétéran(e)s aux études en supérieures, les conséquences et les orientations possibles sont exposées. 

  Mots-clés :  collège, étudiants, vétéranes, étudiantes militaires, formation supérieure, université, vétérans, vétéran(e)s 
aux études  États-Unis h
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  LAY SUMMARY  
 Student Veterans are enrolling in college at increasingly rapid rates aft er separating from the military. Colleges and uni-
versities are urged to evaluate and redesign programs targeted to specifi cally support Veterans. Th e aim of the current re-
view is to provide a comprehensive examination of the existing literature regarding best practices in serving U.S. student 
Veterans in higher education. Concrete suggestions related to the implementation, assessment, and institutionalization 
of best practices are provided.  

 INTRODUCTION 
 Since October 2001, more than 2.5 million U.S. troops 
have deployed as part of the Global War on Terror 
(GWOT), which includes Operation Iraqi Freedom, Op-
eration Enduring Freedom, and Operation New Dawn,  1   
and 43% of service members have deployed multiple 
times.  2   It is estimated that, by 2020, a full 3.3 million U.S. 
service members who participated in GWOT confl icts 
will have separated.  1   Projections further suggest that, 
by 2045, the United States will be home to 4,180,360 
post-9/11 Veterans.  3   As troops withdraw from confl icts 
in the Middle East, thousands of Veterans are returning 
to civilian society and commencing or resuming higher 
education. To support Veterans transitioning to civilian 
life, the Post-9/11 GI Bill was established to provide re-
cently separated Veterans with support to cover academic 
expenses related to tuition, books, and housing, as well 
as a monthly stipend. Indeed, U.S. institutions of higher 
education are confronting the largest growth of student 
Veterans since the Second World War,  4   as well as the larg-
est populations of reservist and National Guard members 
activated for overseas deployments since 2001.  5   

 It is important to note that student Veterans diff er 
from traditional students in signifi cant ways. Th e 2016 
Student Veterans of America Census Survey reports that 
more than 63% of college student Veterans are aged 25-
39 years, and more than 44% have a dependent spouse 
or child.  6   More than 50% of U.S. college student Vet-
erans have a mental or physical disability,  6   complicating 
their successful adjustment to student life in the civilian 
world. Veterans are more likely to experience a range of 
psychological and relational diffi  culties that compromise 
educational and occupational achievement, including 
depression, anxiety, substance abuse, and partner vio-
lence.  7   – 9   Moreover, the nature of the confl icts in Afghan-
istan and Iraq pose unique risk factors that increase the 
likelihood of trauma and related eff ects.  10   Th e U.S. gov-
ernment reports that 32% of recently separated Veterans 
have been diagnosed with musculoskeletal injuries, and 
approximately 12% have been diagnosed with posttrau-
matic stress disorder (PTSD).  1   More than 383,000 cases 
of traumatic brain injury (TBI) have been diagnosed in 

Veterans since 2000.  11   Indeed, TBI and mild TBI are 
considered the signature injuries of the GWOT confl ict, 
creating diffi  culties in focus, concentration, and memory 
for aff ected student Veterans.  12   

 Compared with their traditional student peers, Vet-
erans’ educational progress is more likely to be aff ected by 
non-academic factors. For example, Klaw and colleagues 
found that approximately one-third of student Veterans 
experienced loneliness, low social support, and psycho-
logical distress.  8   In terms of context, fi ndings suggest 
that many student Veterans experience signifi cant fi nan-
cial stress during college.  13   , 14   With regard to integration 
into higher education, the National Survey for Student 
Engagement found that student Veterans experienced 
signifi cantly less satisfaction with their student-faculty 
interactions, fewer opportunities for integrative learn-
ing, and less campus support than non-Veteran peers.  15   

 For students on active duty and those serving in the 
National Guard or the military reserves, getting acti-
vated for duty can signifi cantly disrupt academic prog-
ress.  13   ,  16 ,  17   O’Rourke’s 2013 study of more than 1,100 
student Veterans attending community colleges found 
that Veterans’ persistence in higher education was as-
sociated with several domains, including satisfaction 
with navigating the campus, positive student-faculty 
interactions, confi dence in the aff ordability of educa-
tion, fewer hours of employment, fewer family-related 
responsibilities, and greater encouragement from family 
and friends.  13   In terms of psychological factors, stress 
had the most negative impact on intent to persist in 
college.  13   As a result of the infl ux of GWOT Veterans, 
most colleges and universities in the United States have 
developed programs to serve Veteran and military stu-
dents.  17   Data, however, are scant with regard to the ef-
fectiveness of these eff orts and their long-term impact. 

 METHODS 
 Th e methodology for the current scoping review was 
based on the framework established by Arksey and 
O’Malley, a structured, iterative design that allows 
for accuracy and replication of the review process.  18   
Th is scoping review was undertaken to review existing 
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literature on programs in U.S. colleges and universities 
to support student Veterans and enhance their retention, 
persistence, and success in higher education. Th ree spe-
cifi c questions were posed to frame the current project: 

 1) To what extent are U.S. colleges and universities 
providing targeted support for their student Veter-
an population? 

 2) What types of programs and services are colleges 
and universities providing to students who have 
served in the U.S. military? 

 3) What data exists regarding the eff ectiveness of 
the programs and services off ered by colleges and 
universities with regard to student Veterans’ satis-
faction with college, their persistence in education, 
and their academic success? 

 To comprehensively review available literature re-
garding best practices in serving U.S. student Veterans, 

several search methods were utilized: online database 
searches were conducted to garner primary and second-
ary research; reference lists in relevant articles were used 
to identify primary sources and related literature; statis-
tics were derived from online federal websites and plat-
forms; and websites of national and local Veteran-serv-
ing organizations known to the authors were explored. 
Inclusion and exclusion decisions were based on wheth-
er the services were developed in response to the infl ux 
of GWOT Veterans and whether programs aimed to 
increase military students’ integration or had docu-
mented potential as emerging practices. Th ese criteria 
allowed the fi rst two authors to reach complete agree-
ment regarding literature to review. Th us, to identify 
best practices in meeting the needs of student Veter-
ans, only literature published between 2005 and 2019 
was reviewed (see  Figure 1 ). Th e following databases 
were used for the literature search: Academic Search 

 Figure 1:  Scoping review process
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Complete, CINAHL Complete, Education Research 
Complete, ERIC, Military & Government Collection, 
PsycINFO, and ProQuest. Grey literature authored by a 
credible source (i.e., the government) was included. Fift y 
studies from the initial 6,692 reviewed studies were de-
termined to meet the criteria and were included in the 
fi nal analysis for the scoping review.  

 Th is scoping review of existing programs and ser-
vices for college student Veterans is framed by federal 
standards for serving student Veterans in higher edu-
cation. More specifi cally, a collaborative initiative in-
volving the U.S. Departments of Education, Veterans 
Aff airs (VA), and Defense introduced the 8 Keys to 
Veterans’ Success as “steps that postsecondary institu-
tions can take to assist Veterans and Service members 
in transitioning to higher education, completing their 
college degrees, and obtaining career-ready skills.”  19   
Th us, in this review, existing programs and services are 
examined and categorized under the 8 Keys. Currently, 
2,299 universities and colleges have affi  rmed support of 
the 8 Keys to Veterans’ Success, thereby committing to 
developing and establishing campus initiatives that sup-
port student Veterans.  19   

 RESULTS 

 Key 1: Create a culture of trust and 
connectedness across the campus 
community to promote well-being and 
success for Veterans 
 Of the nearly 700 institutions of higher education that 
were surveyed in 2012, 62% already had programs and 
services in place for students who served in the armed 
forces, and 16% were in the process of designing such 
programs.  20   Th e majority of institutions with services 
for military students aim to reduce cultural gaps that 
prevent Veterans from accessing social support needed 
for reintegration.  13   ,  14 ,  21 ,  22   Th us, many universities and 
community colleges, including the University of Cali-
fornia, Berkeley; San José State University (SJSU); San-
ta Monica College; and East Carolina University, hold 
a Veteran-specifi c orientation to provide points of con-
tact for campus advisors, counselors, and other military 
student-specifi c resources and programs.  23   ,  24   Targeted 
outreach programs allow Veterans to establish connec-
tions with peers, as well as with faculty and staff .  23   ,  25 ,  26   
SJSU also off ers an undergraduate capstone course that 
focuses on common issues faced by military Veterans 
as they transition back into civilian roles.  27   Research 

suggests that classes pertaining to Veterans’ unique ex-
periences and challenges provide valuable opportunities 
for military and civilian students to learn from each 
other’s perspectives and to establish positive social con-
nections.  22   ,  27   

 Student Veteran organizations and clubs can pro-
vide the sense of camaraderie student Veterans once 
enjoyed in the military.  28   In fact, the national organiza-
tion, Student Veterans of America (SVA), reports that 
it “began on roughly 20 campuses in 2008 to create 
a network of connectedness through a peer support 
model.”  29   SVA affi  liates are now established in more 
than 850 institutions across the United States, includ-
ing trade schools, community colleges, four-year pri-
vate and public universities, and online higher educa-
tion programs.  29   Student-led organizations oft en play 
an integral role in representing military students on 
campus and even infl uence campus policies. Existing 
literature reveals they also facilitate peer mentoring, so-
cial support, and the dissemination of Veteran-specifi c 
information.  29   , 30   Th e University of California, Santa 
Cruz, Services for Transfer and Re-Entry Students 
Offi  ce, for example, off ers a peer mentor program led 
by a student Veteran coordinator.  24   Each peer mentor 
is trained to provide campus and community Veter-
an-specifi c resources, including updated and accessible 
contact information. Peer mentors also educate faculty, 
staff , administrators, and the student community on 
the challenges faced by military-connected students.  24   

 Similarly, the Veterans Embracing Transition 
(VET) Connect Peer Leadership Program at SJSU 
employs student Veterans and military dependents to 
educate the campus and community about the needs 
and perspectives of Veterans.  31   Research suggests that 
the VET Connect Program reduces military students’ 
isolation by connecting them to both peer and profes-
sional support across campus. By serving as peer leaders, 
Veterans integrate their student and military identities, 
develop professional skills such as public speaking, learn 
about campus resources, and gain insight into service 
experiences and coping mechanisms.  31   Overall, fi nd-
ings suggest that peer leadership may serve as a potent, 
high-impact practice that engages Veterans in higher 
education.  31   , 32   

 Key 2: Ensure consistent and sustained 
support from campus leadership 
 For students serving in the National Guard or mili-
tary reserve, consistent campus support is especially 
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critical  to mitigate disruptions caused by service acti-
vation.  13   , 16   Institutions with large military and Veteran 
student populations, such as Appalachian State Uni-
versity (ASU), developed comprehensive measures to 
maintain military students’ positive connections with 
the campus community while deployed.  33   For example, 
specifi c fi nancial aid and grading policies were devel-
oped to accommodate sudden course withdrawals due 
to deployment. Students receive procedural information 
regarding early enrollment, fi nancial aid, and housing, 
along with campus newspapers, while deployed. In addi-
tion, support groups are provided to family members of 
deployed students. Upon returning to the campus, stu-
dent Veterans meet with faculty members and adminis-
trators to discuss their needs regarding reintegration.  33   
Th e success of ASU’s Veteran programs can be attribut-
ed to strong support from the campus community and 
university administrators, specifi cally the associate vice 
chancellor and the Veterans’ Aff airs coordinator.  33   As a 
result of this institutional support, priority registration 
for student Veterans and active-duty service members 
has been implemented on campus and recommended as 
a best practice in higher education.  34   ,  35   

 Many states, such as California, Pennsylvania, and 
Wisconsin, have passed legislation to this end. Some 
schools, such as those in the Minnesota State Colleges 
and Universities system, have assumed a major role in 
promoting legislation benefi ting service members, Vet-
erans, and dependents in higher education.  36   In addi-
tion, some institutions partnered with the federal Yellow 
Ribbon Program to jointly supplement the Post-9/11 
G.I. Bill covering Veterans’ tuition and school-related 
fees.  37   Working in partnership with the VA, SVA’s ex-
ecutive director met with leaders from more than 100 
institutions of higher education to push for increased 
support of student Veterans.  29   

 Key 3: Implement an early alert system 
to ensure all Veterans receive academic, 
career, and fi nancial advice before 
challenges become overwhelming 
 Some universities track the progress and needs of Veter-
ans and military students across departments and offi  c-
es to facilitate academic success and encourage students 
to seek assistance when needed.  23   Institutions such as 
ASU and West Kentucky University have established 
databases and communication channels to allow staff  
to advise student Veterans on academic, career, and fi -
nancial matters.  33   ,  38   Not surprisingly, evidence suggests 

that early alert systems reduce time to completion for all 
non-traditional students.  16   Th e 2012 American Council 
on Education (ACE) national survey results from 690 in-
stitutions revealed the campus services most used by stu-
dent Veterans are fi nancial aid counseling, employment 
assistance, and academic advising.  4   ,  20   Student Veteran 
organizations throughout the United States have imple-
mented on-campus programs to connect Veterans with 
fi nancial, academic, and post-graduation aid. For exam-
ple, the Veteran Student Organization of the University 
of Colorado Denver created Boots to Suits, a career men-
toring eff ort. Th e Peer Advisors for Veteran Education, 
launched by the SVA in collaboration with the University 
of Michigan Depression Center, connects incoming mil-
itary students with other student Veterans who provide 
assistance with navigating college life and resources.  29   

 Key 4: Coordinate and centralize campus 
efforts for all Veterans, together with the 
creation of a designated space for them 
 Research conducted by ACE in 2012 indicated that, of 
690 institutions surveyed, 71% had designated offi  ces 
for student Veteran services, 68% had organizations 
or clubs for student Veterans, and 47% had a student 
Veteran lounge (compared with 12% in 2009).  20   Des-
ignated offi  ce space promotes the visibility of campus 
Veteran services and increases the frequency of service 
use.  4   SVA has advocated for the establishment of Veter-
an centers on campus through letter writing campaigns 
to university presidents and site visits to universities and 
colleges.  39   Indeed, campuses with a space for Veteran 
services were found to be more likely to off er specialized 
counseling and support groups to student Veteran pop-
ulations.  4   ,  20   Moreover, institutions with offi  ces for stu-
dent Veterans are more likely to tailor and update their 
services, including establishing outreach strategies and 
providing training to staff  and faculty members.  4   ,  20   Re-
search suggests that use of the Veteran Resource Center 
at SJSU is associated with increased academic engage-
ment and university satisfaction for student Veterans.  25   

 Key 5: Collaborate with local communities 
and organizations, including government 
agencies, to align and coordinate various 
services for Veterans 
 It is imperative for colleges and universities to collab-
orate with government agencies and outside organiza-
tions to better serve Veterans and military students.  23,     30   
VetSuccess on Campus, a federal initiative, was designed 
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to assist U.S. military members, student Veterans, and 
dependents to achieve educational goals through access 
to campus resources, VA educational and health care 
benefi ts, and employers.  40   Similarly, Joining Forces Illi-
nois involves the SVA in statewide eff orts to coordinate 
Veteran and military support.  41   

 Local non-profi t organizations provide additional 
support to student Veterans in their reintegration. Mis-
sion Continues, for example, allows Veterans to continue 
serving their country aft er separating from the military 
and provides stipends to Veterans for volunteering in 
community-based social service programs.  42   Findings 
demonstrate that involvement in Mission Continues is 
linked to reduced isolation, increased sense of purpose, en-
hanced job skills, and a greater sense of civic involvement.  42   

 Key 6: Utilize a uniform set of data tools to 
collect and track information on Veterans, 
including demographics, retention, and 
degree completion 
 A uniform set of data on student Veterans, including 
demographics, retention, and degree completion, is crit-
ical for institutions’ policy-making and program devel-
opment. Yet, such a uniform set of data was not created 
until 2011.  16   ,  43   Although there are a few databases es-
tablished by local government agencies and institutions, 
there are signifi cant discrepancies in data derived from 
diff erent databases. For example, O’Rourke’s 2013 study 
revealed discrepancies between the data provided by the 
VA and those provided by the Chancellor’s Offi  ce of the 
California State University system regarding Veterans’ 
use of educational benefi ts.  13   

 Moreover, because many Veterans are reluctant to 
disclose their military identity on college admissions 
forms, institutions usually rely on the use of the G.I. 
Bill to approximate student Veteran populations. How-
ever, G.I. Bill usage may not accurately refl ect the size or 
trajectory of Veteran populations on campuses.  16   ,  43   Th e 
2017 National Veteran Education Success Tracker Proj-
ect Report explored the academic outcomes of 853,111 
student Veterans and revealed that the majority of stu-
dent Veterans who earned a fi rst bachelor’s degree did so 
within fi ve years — a graduation rate comparable to that 
of other non-traditional students.  44   In fact, the overall 
graduation rate for Veterans was 72%, higher than the 
national average of 67%.  45   In terms of tracking student 
Veterans’ drop-out rate, the 2013 Student Aff airs Ad-
ministrators in Higher Education survey suggested that 
only about 25% of the institutions across the United 

States had a comprehensive understanding of the rea-
sons behind student Veterans’ drop-out.  46   Without a 
comprehensive and standardized set of assessment tools, 
developing and sustaining eff ective programs to support 
student Veterans may be impossible. Th us, creating a na-
tionwide universal database on student Veterans should 
be a top priority for governmental and higher education 
systems across the United States. 

 Key 7: Provide comprehensive professional 
development for faculty and staff on issues 
and challenges unique to Veterans 
 Most civilian students, faculty, and staff  have little 
knowledge of military culture and Veterans’ specif-
ic needs, and they are unable to provide eff ective sup-
port to student Veterans as they transition to college 
and civilian society.  20   One of the common complaints 
reported by student Veterans is that they experience 
indiff erent and negative interactions with faculty, in-
cluding derogatory remarks about the military.  21   ,  47   Th e 
ACE survey revealed that 54% of institutions ( n  = 227) 
identifi ed faculty and staff  sensitivity toward student 
Veterans’ challenges as a priority.  20   To that end, more 
than 45% of institutions provided professional develop-
ment for faculty, and more than 60% provided profes-
sional development for staff .  20   For example, ASU and 
Minnesota state universities attribute success in serving 
military and Veteran students to well-trained staff  and 
faculty who work fl exibly to meet the unique needs of 
this population.  33   ,  36   Instructors at ASU provide person-
alized alternatives to course completion for active-duty 
students, such as allowing them to take fi nal exams be-
fore deployment.  33   

 Specifi c training for faculty and staff  is clearly need-
ed to improve military students’ educational experienc-
es. As of 2012, only 44% of 669 U.S. institutions sur-
veyed reported training staff  to help students aff ected 
by injuries such as TBI and PTSD.  20   ,  32   Institutions of 
higher education must off er specifi c training to staff  and 
faculty on a regular basis to eff ectively support student 
Veterans. Th e University of Colorado Springs, for exam-
ple, provides interactive training sessions on topics such 
as Veteran-specifi c campus resources, educational bene-
fi ts, and military culture as well as on TBI and PTSD.  48   

 Key 8: Develop systems that ensure 
sustainability of effective practices for 
Veterans 
 Th e institutionalization of services and training pro-
grams regarding the needs of military students is 
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essential. National grant programs created and imple-
mented by the U.S. Department of Education, such as 
Veterans Upward Bound, Educational Opportunity 
Centers, and Centers of Excellence for Veteran Stu-
dent Success (CEVSS), assist colleges and universities 
in supporting students transitioning from military life 
to post-secondary education.  49   In specifi c, the CEVSS 
off ers grants to institutions that demonstrate excellence 
in Veteran programming to coordinate comprehensive 
services that address military students’ social, fi nancial, 
and academic challenges. At the university system lev-
el, the University of North Carolina’s UNC SERVES 
initiative seeks to coordinate and sustain Veteran sup-
port on all 16 campuses throughout the state. In addi-
tion, Florida State University committed to supporting 
Veterans by working with the campus SVA chapter and 

reports retention rates of approximately 88% for stu-
dent Veterans.  29   

 Moreover, for military and Veteran students to ac-
complish their educational goals in the face of injuries 
and disabilities, institutions need to research and adapt 
new approaches to accommodate disabled students 
while facilitating an inclusive learning environment. 
For example, Universal Design (UD), as implemented 
at universities such as SJSU, assists military and Veteran 
students in academic integration.  50   UD accommodates 
the physical and psychosocial needs of all students relat-
ed to classroom design and course curriculum.  50   Essen-
tially, UD is a human-centered approach that endows 
course curricula with fl exibility and eff ective options 
for accommodating students with diverse backgrounds 
and needs (Table 1).  

  Table 1.  Summary of results 

  Key to Veterans’ success    Results  

 1.  Create a culture of trust and con-
nectedness across the campus 
community to promote well-being 
and success for Veterans. 

•  As of 2012, 62% of surveyed higher education institutions nationally ( N  = 690) 
reported having Veteran-specifi c services:  20   

  o   49% had a Veteran-specifi c orientation.  20   
  o   47% had a student organization for student Veterans  20   (850 institutions 

across the United States).  29   

  •  As of 2020, 2,299 higher education institutions committed to supporting Vet-
erans through the 8 keys.  19   

  •  The current review identifi ed 4 exemplars of campus services targeted toward 
“creating a culture of trust and connectedness to promote well-being and 
success for Veterans.”  19      

 2.  Ensure consistent and sustained 
support from campus leadership. 

  •  As of 2012, more than 80% of surveyed higher education institutions na-
tionally ( N  = 690) had developed institutional procedures to enable deployed 
military students to continue their education.  20   

  o  82% of campuses established tuition refunds for deployed students.  20   
  o  28% of campuses streamlined re-enrollment processes for students return-

ing from deployment.  20   

  •  The current review identifi ed 4 exemplars of states passing and promoting 
legislation benefi ting service members, Veterans, and dependents in higher 
education. 

 3.  Implement an early alert system to 
ensure all Veterans receive aca-
demic, career, and fi nancial advice 
before challenges become over-
whelming. 

  •  As of 2012 and the current review, a paucity of data exists regarding campus-
es’ efforts to implement early alert systems that track the progress and needs 
of Veterans and military students. 

  •  The current review identifi ed 2 institutions of higher education that have 
established databases and communication channels to allow staff to advise 
student Veterans on academic, career, and fi nancial matters.  33   ,  38   

 4.  Coordinate and centralize campus 
efforts for all Veterans, together with 
the creation of a designated space 
for them (even if limited in size). 

  •  As of 2012, of 690 institutions surveyed,  20   

  o  71% had designated offi ces for student Veteran services, 
  o  68% had organizations or clubs for student Veterans, and 
  o  47% had a student Veteran lounge. 

  •  The current review identifi ed 1 exemplar of a collaborative campus effort 
across the Academic and Student Affairs Divisions offering designated cam-
pus spaces for Veterans. 

(Continued)
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  Key to Veterans’ success    Results  

 5.  Collaborate with local communi-
ties and organizations, including 
government agencies, to align and 
coordinate various services for 
Veterans. 

  •  As of 2012 and the current review, all higher education institutions serving 
Veterans relied on collaborations with the U.S. Department of Veterans Affairs 
to identify and support Veterans. 

  •  The current review identifi ed 3 national and 1 statewide campus community 
initiative to support student Veterans’ success and retention (VSOC, The Mis-
sion Continues, SVA, Join Forces Illinois). 

 6.  Utilize a uniform set of data tools 
to collect and track information on 
Veterans, including demographics, 
retention, and degree completion. 

  •  As of 2012 and the current review, a standardized system for tracking the 
progress of military students is lacking for institutions of higher education. 

  o  Only about 25% of the institutions across the United States had a compre-
hensive understanding of the reasons behind student Veterans’ drop-out.  46   

  o  The current review identifi ed 1 national effort (2017 NVEST) to examine the 
academic outcomes of student Veterans ( N  = 853,111), revealing that the 
majority graduated at a rate comparable to that of other non-traditional 
students.  44   

 7.  Provide comprehensive profession-
al development for faculty and staff 
on issues and challenges unique to 
Veterans. 

  •  As of 2012, more than 45% of institutions surveyed nationally provided pro-
fessional development for faculty, and more than 60% provided professional 
development for staff.  20   

  •  Only 44% reported that they had trained staff to help students affected by 
common injuries such as TBI and PTSD.  20   ,  32   

  •  The current review identifi ed 1 exemplar of an interactive training program 
for faculty and staff on topics such as Veteran-specifi c campus resources, 
educational benefi ts, military culture, and TBI and PTSD.  48   

 8.  Develop systems that ensure sus-
tainability of effective practices for 
Veterans. 

  •  As of 2016, 3 national grant programs were implemented by the U.S. Depart-
ment of Education to ensure student Veteran success: 

  o  VUB 
  o  EOC 
  o  CEVSS. 

  •  The current review identifi ed 3 exemplars of coordinated systems at universi-
ties that ensure and monitor sustainability of effective practices. 

  •  Further research is sorely needed to evaluate effectiveness of Veteran-specifi c 
campus programming. 

  Note: VSOC = VetSuccess on Campus; SVA = Student Veterans of America; NVEST = National Veteran Education Success 
Tracker; TBI = traumatic brain injury; PTSD = posttraumatic stress disorder; VUB = Veterans Upward Bound; EOC = Educa-
tional Opportunity Centers; CEVSS = Centers of Excellence for Veteran Student Success. 

Table 1. (Continued)

 DISCUSSION 
 In summary, current research and policy guidelines sug-
gest that student Veterans benefi t from 1) a supportive 
campus climate that promotes integration with Veter-
an and civilian peers; 2) streamlined procedures relat-
ed to academic advising and transfer of course credit; 
3) Veteran-specifi c campus services, such as a Veteran 
Resource Center, and Veteran-specifi c programs, such 
as peer leadership eff orts and Veteran orientation; 
4)  campus education targeting faculty, staff , and civil-
ian students regarding the unique needs, experiences, 
and perspectives of students who have served; and 5) 
opportunities for participation in service and commu-
nity engagement. 

 In practice, the absence of uniform data on stu-
dent Veterans remains a signifi cant challenge. Th erefore, 

maintaining a national database on student Veterans 
should be a top priority in higher education. Of equal sig-
nifi cance, it is imperative that institutions of higher edu-
cation continually assess Veterans’ needs and experiences 
on campus to ensure quality programming and sustained 
institutional support. 

 To conclude, on the basis of the current scoping 
review, the authors recommend that military students 
be surveyed annually to assess their knowledge of, and 
satisfaction with, campus climate, accessibility, student 
Veteran organizations, opportunities to access funding 
and support from the VA and other Veteran-supporting 
organizations, campus employment options, and career 
development opportunities. In addition, the authors 
recommend that faculty and staff  be surveyed annually 
on their perception of the extent and quality of campus 
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programs for military students and student Veterans, as 
well as the available support and training opportunities 
to serve this population. 
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 Evaluating the quality of resilience apps for military members 
and public safety personnel 

  Kaitlin   O’Toole  a  and  Cary A.   Brown    a  

 ABSTRACT 
  Introduction:  Military members and public safety personnel need targeted mental health interventions that are clin-
ically eff ective, confi dential, easily accessed, and cost eff ective. Smartphone apps are an emergent method of service 
delivery that provide an alternative to in-person therapy. However, although apps are increasingly prevalent, app de-
velopment is unregulated and oft en lacks health care professional input and a clear evidence base. Th is study evaluates 
the quality of mental health apps for resiliency that are specifi cally targeted to military members and public safety per-
sonnel.  Methods:  Aft er a comprehensive search for relevant apps costing no more than $5.00, a review was conducted, 
based on the Mobile Application Rating Scale.  Results:  Eighty-two apps were retrieved, and 12 met the inclusion 
criteria for evaluation. All evaluated apps were free and had been updated in the past two years. Th e resilience strategies 
off ered by the majority of apps were diaphragmatic breathing, mindfulness practice, and progressive muscle relaxation. 
One app had been tested in a randomized controlled trial, seven had been tested with other methods, and four had 
not been research trialed. All apps except one were ranked as high quality, and the content provided evidence-based 
strategies for mental health resiliency interventions.  Discussion:  Th e apps reviewed are well suited to foster resilience 
among public safety personnel and military members. Th ey off er evidence-based resiliency interventions and encourage 
help-seeking behaviors. 

  Key words:  fi rst responders, mHealth, military members, public safety personnel, public safety personnel, resiliency, 
smartphone apps 

 RÉSUMÉ 
  Introduction :  Les militaires et le personnel de la sécurité publique ont besoin d’interventions ciblées en santé mentale 
qui sont effi  caces sur le plan clinique, sont confi dentielles, sont faciles d’accès et sont rentables. Les applications pour 
téléphone intelligent sont de nouvelles méthodes de prestation de services qui peuvent remplacer les thérapies face-à-
face. Cependant, même si les applications sont de plus en plus courantes, leur développement n’est pas réglementé et 
ne fait souvent pas appel à des professionnels de la santé ni à des données probantes claires. La présente étude évalue la 
qualité des applications en santé mentale conçues expressément pour les militaires et le personnel de la santé publique 
pour renforcer la résilience.  Méthodologie :  Après une recherche détaillée des applications pertinentes ne coûtant pas 
plus de 5 $, les chercheures ont analysé les résultats d’après l’échelle d’évaluation des applications mobiles.  Résultats :  
Au total, les chercheurs ont extrait 82 applications, dont 12 respectaient les critères d’inclusion. Toutes les applications 
évaluées étaient gratuites et avaient été mises à jour au cours des deux années précédentes. La respiration diaphragma-
tique, l’exercice de la pleine conscience et la relaxation musculaire progressive étaient les stratégies de résilience que pro-
posaient la majorité des applications. Une application a été mise à l’essai dans une étude aléatoire et contrôlée, sept l’ont 
été par d’autres méthodes et quatre n’ont pas fait l’objet d’une étude. Toutes les applications, sauf une, étaient de haute 
qualité, et leur contenu fournissait des stratégies fondées sur des données probantes pour intervenir afi n de renforcer 
la résilience en santé mentale.  Discussion :  Les applications analysées se prêtent bien au renforcement de la résilience 
du personnel de la sécurité publique et des militaires. Elles off rent des interventions fondées sur des données probantes 
pour renforcer la résilience et encouragent les comportements d’appel à l’aide. 

  Mots-clés :  applications pour téléphone intelligent, militaires, personnel de la sécurité publique, premiers répondants, 
résilience, télémédecine 
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 INTRODUCTION 
 Mobile health (mHealth) is an emerging fi eld to com-
plement health care clinical practice.  1   Development of 
applications (apps) for mobile device usage is growing 
rapidly, and one can only assume it will continue.  2   Apps 
developed for well-being and health promotion are part 
of this rapid increase and are believed to off er signifi cant 
advantages for individuals seeking confi dential, timely 
health care.  2   One population that has the potential to 
benefi t from such apps are military members (MM) and 
public safety personnel (PSP). Th is population has sig-
nifi cant physical and mental health challenges as a result 
of unique and ongoing occupational stressors.  3–5   Com-
puter apps to develop resiliency and resiliency-aligned 
coping skills are increasingly available.  Resiliency  is :

 Th e concept of adapting to or bouncing back from a 
negative event or experience. It is defi ned in a num-
ber of diff erent ways (something one has, something 
one develops, or something one uses) indicating a 
lack of consensus over the specifi c qualities or com-
ponents that make up resilience.  6   

 Th ese apps typically address the goals of resilience de-
velopment, personal growth, and ability to recover from 
traumatic experiences without residual long-term neg-
ative outcomes. However, apps are not required to un-
dergo any regulatory or certifi cation process that would 
ensure user safety.  7   Also, because the development of 
many mental health apps does not include peer-re-
viewed research,  8   the information and advice provided 
may not be evidence based. Th is article presents the 
fi ndings of a structured review to evaluate the quality 
of apps for developing resilience among MM and PSP. 

 BACKGROUND 

 Population demands 
 MM and PSP share a number of unique job demands 
and stressors. Public Safety Canada’s 2019 document 
 Supporting Canada’s Public Safety Personnel: An Action 
Plan on Post-Traumatic Stress Injuries  defi nes PSP as 
“broadly encompass[ing] front-line personnel who en-
sure the safety and security of Canadians across all ju-
risdictions.”  9(p.3)   Examples can include tri-services (po-
lice, including the Royal Canadian Mounted Police, 

fi refi ghters, and paramedics), correctional employees, 
border services personnel, operational and intelligence 
personnel, search and rescue personnel, Indigenous 
emergency managers, and dispatch personnel.  9   Th e 
Canadian Institute for Public Safety Research and 
Treatment echoes this defi nition and points out that 
 PSP  is an evolving term that helps researchers and pol-
icy-makers work with a shared understanding of psy-
chological trauma across a diversity of trauma-exposed 
workers.  6   Similar to MM, PSP work in settings that are 
physically demanding and carry real risks of personal 
injury and exposure to traumatic events.  10–13   Th ey also 
share the occupational hazards of disrupted sleep pat-
terns and associated risk of depression and anxiety, fre-
quent extended periods of psychological arousal, nega-
tive health and social life impacts consequent to shift  
work, exposure to noxious environments, and elevat-
ed temperatures.  14     In addition, MM and PSP work in 
high-stress situations, such as deployments or natural 
disasters, in which they are expected to continue a high 
level of performance with few to no breaks for extend-
ed hours or days, leading to even more disrupted sleep 
and less chance for emotional and physical recovery.  3,4   

 Th ey both also have higher rates of posttraumatic 
stress disorder (PTSD), operational stress injury, and 
depression than the general population, a situation the-
orized to be linked to exposure to multiple traumatic 
events.  15,16   A study in the United Kingdom found that 
87% of emergency services workers reported experi-
encing poor mental health, stress, or low mood since 
starting their career.  17   In addition, substance misuse is 
reported to be a prevalent coping strategy among police 
offi  cers.  18   Using substances as a coping strategy has been 
linked to health concerns (such as low self-esteem, mar-
ital confl ict, reduced quality of work, obesity, fatigue, 
poor sleep, and emotional dysregulation) that can nega-
tively aff ect mental well-being.  19   

 Although demographics are shift ing, the majori-
ty of MM and PSP are male.  20   It has been proposed 
that men frequently have diffi  culty seeking help for 
mental health concerns, especially those engaged in 
the armed forces, a situation that may be due to con-
ditioned self-reliance, vulnerability to mental illness, 
and avoidant behaviours.  20–22   Similarly, the typically 

  LAY SUMMARY  
 A growing number of smartphone apps are being recommended to help build resilience. It is important to test whether 
these apps are of good quality and evidence-based. Th is study systematically evaluated 12 popular resilience-related 
apps for military and public service personnel and found that the majority were of high quality.   
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masculine work culture in paramedic practice has been 
thought to be associated with the suppression of emo-
tional expression.  23   Substance misuse has also been 
linked to the idealized “‘tough guy’ image common 
in police culture.”  24(p.104)   Th ese cultural factors, fear of 
stigma, and concerns for confi dentiality may have an 
impact on many MM’s and PSP’s comfort with seeking 
services for mental health concerns.  25   

 Occupational therapists, psychologists, and other 
mental health care providers require alternative tools 
that address attitudinal and resource barriers to seek-
ing help for resiliency building and mental health. One 
such promising resource is apps that can provide access 
to information and resilience-developing strategies. 

 mHealth 
 Th e U.S. Defense Health Agency, Connected Health, re-
ports important benefi ts of using apps in health care, in-
cluding increased privacy and lessened stigma off ered by 
private devices; immediate access to content, therefore re-
moving wait times and appointment scheduling; ability to 
track symptoms and share them with health care providers; 
and access to education in any setting.  25   One consideration 
for users of mHealth apps is cost. According to Kertz and 
colleagues, 93% of smartphone users will download a free 
app, whereas only 35.8% of them will pay for an app.  26   A 
second consideration is the reliability and safety of content. 

 Th ere is no requirement for health care app develop-
ers to involve medical professionals in app development, 
and as such apps may have a limited evidence base and 
may contain misleading claims.  27   Th ose who recom-
mend apps to MM and PSP need to be able to evaluate 
the scientifi c quality of app content and ensure it aligns 
with the existing evidence base for therapeutic inter-
ventions.  25   Th is expectation is appropriate for clinically 
trained practitioners working in MM and PSP health 
care systems but would be an unrealistic expectation for 
many MM and PSP themselves. 

 Although some theorists propose resiliency as an 
innate set of traits,  14   this app review study aligns with 
the premise that resiliency is developed through a dy-
namic process involving learning and growth.  28   Th is 
view holds that resilience involves development and 
demonstration of an ongoing ability to adapt cognitive-
ly, emotionally, and behaviorally, not being signifi cantly 
harmed by an adverse experience.  28   As such, mHealth 
apps for resiliency hold potential as an eff ective learning 
and intervention strategy, and the scientifi c quality of 
their design warrants evaluation. 

 METHODS 

 Search criteria 
 Th e app search was conducted on Google on November 
25, 2018. With the intention to mimic a typical layper-
son’s search strategy, the terms  “best apps for military 
resilience trauma ” and  “best apps for fi rst responder re-
silience trauma”  were used. Search results were limited 
to the fi rst page of Google hits because the results on the 
second page were typically irrelevant or repetitive. Goo-
gle was selected as the database because of its popularity 
as a search tool. A preliminary search had been conduct-
ed on both the Apple App Store ( https://www.apple.
com/ca/ios/app-store/ ) and the Google Play Store 
( https://play.google.com/store?hl=en ); however, it re-
trieved an exorbitant number of war games and photo 
apps with no relevance to the question. Th e fi nding of 
many unrelated apps was consistent with the concern 
expressed on the American Psychological Association 
member platform that app store searches yield results 
that may be overwhelming to sort through, particularly 
for those with specifi c mental health needs.  8     In addition, 
the content of app stores is ever-changing, and their ba-
sic search tools are limited, oft en missing relevant ma-
terial and retrieving unrelated apps.  7   Th e authors thus 
selected the Google search engine strategy. 

 Apps were not retained for review if they were 
duplicates; cost more than $5.00; were not specifi cal-
ly developed for MM or PSP; could not be accessed 
on either the Apple App Store or Google Play Store; 
did not have a clear mental health component; were 
intended to be used alongside an in-person therapist 
(e.g., ACT Coach); solely provided resources, peer 
support, or mood tracking without any direct tools or 
skill development (e.g., Real Warriors); focused only on 
substance use (e.g., VetChange); and were directed to 
military health care providers or upper-level staff  rather 
than MM themselves (e.g., Th e Navy Leader’s Guide 
for Managing Sailors in Distress). Apps were down-
loaded to either iPhone or Samsung (Android) devices 
if developed for only one platform; those available for 
both were divided between the two devices to form an 
even distribution. 

 Rating tool 
 Th e Mobile Application Rating Scale (MARS) was 
selected because it is a widely used, reliable, and mul-
tidimensional tool to both rate and classify mHealth 
apps.  2   Th e MARS assesses app quality on four dimen-
sions: (A) engagement (composed of the subcategories 
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entertainment, interest, customization, interactivity, 
and match to target audience); (B) functionality (com-
posed of the subcategories performance, ease of use, nav-
igation, and gestural design), (C) aesthetics (composed 
of the subcategories layout, graphics, and visual appeal); 
and (D) information (composed of the subcategories ac-
curacy of description in app store; goals that are specifi c, 
measurable, and achievable; quality of the information; 
quantity of the information; visual information; cred-
ibility; and evidence base). Each subcategory of these 
four dimensions contains a series of questions that guide 
the rater, using a scale ranging from 1 ( inadequate ) to 5 
( excellent ). Not applicable (N/A) is entered if indicated. 
Th e mean score for each of the four dimensions is calcu-
lated from the scores of the subcategories. For example, 
for Dimension D, information, the evidence base sub-
category guides the rater with options in response to the 
question “Has the app been trialed/tested; verifi ed by 
evidence (in published scientifi c literature?).” Response 
options include 

•  N/A; the app has not been trialed or tested 
•    Th e evidence suggests the app does not work 
•  Th e app has been trialed (e.g., acceptability, usability, 

satisfaction ratings) and has partially positive out-
comes in studies that are not randomized controlled 
trials (RCTs), or there is little or no contradictory 
evidence 

•    Th e app has been trialed (e.g., acceptability, usabili-
ty, satisfaction ratings) and has positive outcomes in 
studies that are not RCTs, and there is no contradic-
tory evidence 

•  Th e app has been trialed and outcome tested in one 
to two RCTs with positive results 

•    Th e app has been trialed and outcome tested in more 
than three high-quality RCTs with positive results. 

 Th e overall quality score for each app is calculated by the 
researcher from the mean scores on Dimensions A–D. 
Th e MARS tool also includes Dimension E, subjective 
quality (based on the intended user’s perspective), and 
provides the opportunity to record app-specifi c items 
on the MARS assessment form. Th ese fi nal items are 
not part of the app’s quality score. 

 To increase the rigor of the review, the research-
er (KO) completed the MARS training video posted 
on YouTube.  29   PubMed and Google Scholar searches 
were conducted to retrieve the current evidence base 
required to rate the apps on Dimension D, informa-
tion (evidence base subcategory), regarding the use of 

evidence-based content by each app designer. Although 
the search was initially limited to articles addressing 
resiliency interventions for MM or PSP, the fi ndings 
were very sparse, and the inclusion criteria were thus 
expanded. Th is resulted in the retrieval of 31 peer-re-
viewed publications that, when categorized, indicated 
evidence-based support for interventions in the area of 
mindfulness, (e.g.,  30 )  progressive muscle relaxation, (e.g.,  31 )  
breathing techniques, (e.g.,  32 )  non-pharmacological sleep 
interventions, (e.g.,  33 )  and guided imagery. (e.g.,  31 )  

 RESULTS 

 Search results 
 Th e search resulted in 82 apps (see  Supplemental Table 1 ). 
Applying exclusion criteria ( Figure 1 ) and removing du-
plicates resulted in the retention of 12 apps  34   – 45   for evalua-
tion with the MARS tool.  2              

 Summary of app characteristics 
 Although the protocol was to accept apps that cost 
$5.00 or less, ultimately the relevant 12 apps were all 
available at no cost and did not provide options to pur-
chase upgrades. All apps had been updated within 16 
months of the February 2019 study ( Table 1 ). Th e 12 
apps were created by four developers ( Table 1 ) — seven 
by the U.S. Department of Veterans Aff airs, three by 
the National Center for Telehealth & Technology, one 
by Rape Abuse Incest National Network (an American 
organization receiving government funding and operat-
ing the Department of Defense Safe Helpline), and one 
by the Australian Government, Department of Veter-
ans’ Aff airs.  

 Th ree of the apps were available only for Apple 
devices, and the remainder were available for both Ap-
ple and Android devices ( Table 2 ). An iPhone 6s was 
used for the testing Apple device, and a Galaxy Grand 
Prime was used for the Android device. Th e majority 
of apps evaluated using an iPhone did not have enough 
consumer ratings to provide a star rating; however, all 
apps for Android phones received consumer ratings 
between 4.0 and 4.7 out of 5 stars on the Google Play 
Store.    

 Summary of MARS results 
  Table 3  details the mean scores for the MARS compo-
nent sections (engagement, functionality, aesthetics, and 
information), total subjective app quality, and the over-
all MARS score for each app. As detailed in  Table 3 , the 
majority of apps earned high total mean scores out of a 
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  Supplemental Table 1.  Excluded apps 

  App name         Round 1    Round 2    Included 
in study  

  Duplicate    Cost 
prohibitive  

  For 
general 
population  

  Inaccessible    No 
MH 
focus  

  Needs 
therapist  

  No 
tools  

  Only 
substance 
use  

  For health 
care providers 
or leaders  

  Search Term 1  

   1.  AIMS for Anger 
Management  

                                                 

   2. Breathe2Relax                                               

   3. CBT-I Coach                             x                      

   4. Concussion Coach                                               

   5. LifeArmor                                               

   6.  Mindfulness 
Coach  

                                             

   7. Mood Coach                                               

   8. Moving Forward                                               

   9.  mTBI Pocket 
Guide  

                      x                           

  10. T2 Mood Tracker                                  x                 

  11. Tactical Breather                                               

  12. VetChange                                       x            

  13.  Positive Activity 
Jackpot  

                 x                                

  14. Calm              x                                     

  15. Breathe2Relax    x                                               

  16. MoodKit              x                                     

  17. Pacifi ca              x                                     

  18. LifeArmor    x                                               

  19.  DBT Diary Card 
and Skills Coach  

            x                                     

  20. TalkLife              x                                     

  21. Koko                   x                                

  22. Lantern                   x                                

  23. Virtual Hope Box              x                                     

  24. BetterHelp         x                                          

  25. My3App              x                                     

  26.  My VA Apps- 
Safety Plan for 
Veterans  

                 x                                

  27.  SAMHSA- Suicide 
Safe  

                 x                                

  28. Circle of 6              x                                     

  29.  iBlueButton 
Veterans  

                      x                           

  30. BioZen                   x                                

  31. Breathe2Relax    x                                               

  32.  Co-occurring 
Conditions Toolkit  

                 x                                

  33. LifeArmor    x                                               

  34.  MTBI Pocket 
Guide  

  x                                               

(Continued)
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  App name         Round 1    Round 2    Included 
in study  

  Duplicate    Cost 
prohibitive  

  For 
general 
population  

  Inaccessible    No 
MH 
focus  

  Needs 
therapist  

  No 
tools  

  Only 
substance 
use  

  For health 
care providers 
or leaders  

  35.  Navy Leader’s 
Guide for 
Managing Sailors 
in Distress  

                                          x       

  36. PE Coach                             x                      

  37.  Positive Activity 
Jackpot  

  x                                               

  38.  Provider 
Resilience  

                                          x       

  39. PTSD Coach                                               

  40. T2 Mood Tracker    x                                               

  41. Tactical Breather    x                                               

  42. Virtual Hope Box    x                                               

  43. Objective Zero                                  x                 

  44.  Safe Helpline 
(DoD)- Sexual 
assault support 
for the DoD 
community  

                                             

  45.  TriCare Pharmacy 
Contractor 
Express Script  

                 x                                

  46. Real Warriors                                  x                 

  47. Breathe2Relax    x                                               

  48. T2 Mood Tracker    x                                               

  49. LifeArmor    x                                               

  50. PTSD Coach    x                                               

  51. Virtual Hope Box    x                                               

  52.  Provider Resilience    x                                               

  53.  Provider Resilience    x                                               

  54. HighRes                                               

  55.  Provider 
Resilience  

  x                                               

  56. PTSD Coach    x                                               

  57.  PTSD Family 
Coach  

                                             

  58.  Mindfulness 
Coach  

  x                                               

  59. VetChange    x                                               

  60.  Anger and 
Irritability 
Management Skills  

  x                                               

  61. CPT Coach                             x                      

  62. PE Coach    x                                               

  63. CBT-I Coach    x                                               

  64. ACT Coach                             x                      

  65. STAIR Coach                             x                      

Supplemental Table 1. (Continued)

(Continued)
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possible mean score of 5 for app quality, with 11 apps 
scoring 3.7 or more (range 3.7-4.5), with only Tactical 
Breather scoring lower at 2.9. Th e highest scoring app 
was Mindfulness Coach, at 4.5. AIMS for Anger Man-
agement, Concussion Coach, and PTSD Family Coach 
scored second highest, each with 4.4. Th e highest total 
subjective quality scores were Mindfulness Coach at 17 
out of a possible 20 points; AIMS for Anger Manage-
ment, DoD Safe Helpline ,  and PTSD Family Coach 
each earned 15 out of 20. Th e lowest scoring app for 
both total mean quality score and total subjective qual-
ity score was Tactical Breather (scores of 2.9 out of 5 
and 8 out of 20, respectively). For the app-specifi c com-
ponent of increased resilience, the highest scoring apps 
were AIMS for Anger Management (4.8), PTSD Family 
Coach (4.5), and LifeArmor and Mood Coach (4.3).    

 MARS Question 19 (evidence base) was com-
pleted on the basis of the evidence retrieved from the 

PubMed and Google Scholar searches ( Table 4 ). Four 
apps appeared to have undergone no testing published 
in scientifi c literature (AIMS for Anger Management, 
DoD Safe Helpline, High Res, and Moving Forward), 
and they were therefore scored N/A. Eight apps had 
been included in published scientifi c literature. PTSD 
Coach had been modifi ed for use in six additional coun-
tries   and tested in at least three RCTs.  46   ,    47   On the ba-
sis of the MARS guidelines, PTSD Coach scored 5 out 
of a possible 5 for demonstrating favorable outcomes 
in three or more RCTs. Th e remaining seven apps had 
been included in non-RCT outcome studies  48   – 52   and 
scored either a 2 or 3 because little or no contradictory 
evidence refuting the usefulness of the app was found.  

 Only six apps contained citations to their evidence 
base (AIMS for Anger Management, DoD Safe Help-
line, LifeArmor, PTSD Family Coach, Mindfulness 
Coach, Moving Forward). Ten apps included contact 

  App name         Round 1    Round 2    Included 
in study  

  Duplicate    Cost 
prohibitive  

  For 
general 
population  

  Inaccessible    No 
MH 
focus  

  Needs 
therapist  

  No 
tools  

  Only 
substance 
use  

  For health 
care providers 
or leaders  

  66. Mood Coach    x                                               

  67. Concussion Coach    x                                               

  68. Parenting to Go                   x                                

  69. Moving Forward    x                                               

  70. Stay Quit Coach                                       x            

  Search Term 2  

  71. Let Me Know                   x                                

  72. Inner Balance         x                                          

  73. PTSD Coach    x                                               

  74.  PTSD Family 
Coach  

  x                                               

  75.  PTSD Mindfulness 
Coach  

                 x                                

  76. CrewCare                   x                                

  77.  First Responder 
Fitness Podcasts  

                 x                                

  78. Talkspace         x                                          

  79.  Stop, Breathe & 
Think: Meditation 
and Mindfulness  

            x                                     

  80.  Public Safety 
Peer Support/ 
Supervisor Coach  

       x                                          

  81. Calm    x                                               

  82.  Fit Responder 
Fitness  

                 x                                

  Notes: Some apps fi t multiple exclusion criteria; therefore, the table indicates only the main reason for exclusion. 

Supplemental Table 1. (Continued)
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 Figure 1.  Search Procedure

information for other health care providers or helplines 
(e.g., 911, domestic violence hotline, or Veterans crisis 
line), and eight included a hyperlinked phone number 
for direct dialing. Th e two that did not link to resourc-
es, Tactical Breather and Breathe2Relax, focused ex-
clusively on deep breathing. Two apps, Breathe2Relax 
and LifeArmor, contained broken video links. Ten apps 
were scored N/A for Question 17, which addresses the 
usefulness of the visual information provided. Many 
apps did not use visuals to explain their concepts, re-
lying instead on blocks of text. Icons were occasionally 
used but tended to be decorative rather than providing 
explanations of concepts. 

 Th e common resilience techniques provided in the 
apps ( Table 5 ) were as follows: deep or diaphragmatic 

breathing ( n  = 10), progressive muscle relaxation ( n  = 7), 
mindfulness practice ( n   =  7), sleep strategies ( n   =  5), 
and visualization ( n  = 4). Two apps, Breathe2Relax and 
PTSD Family Coach, required an Internet connection 
for crucial features of the app. Th e remaining apps did 
not require an Internet connection to use the app itself, 
but did require Internet to access resources on linked 
websites. In these cases, the links to websites were for 
further reference and did not detract from the informa-
tion in the app itself.  

 DISCUSSION 
 Th e majority of apps scored highly and were developed 
by credible government agencies associated with the 
military and Veterans. Th ey had high-quality aesthetics, 
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  Table 1 . App specifi cations 

  App    Developer    Version    Last updated  

  AIMS for Anger Management    34      VA    1.2    January 2019  

  Breathe2Relax    35      National Center for Telehealth & Technology    1.7.7    2018  

  Concussion Coach    36      VA    1.0.26    June 28, 2018  

  DoD Safe Helpline    37        RAINN    3.1.34    February 26, 2019  

  High Res    38      Australian Government, Department of Veterans’ Affairs    4.2.0    July 2, 2017  

  LifeArmor    39      National Center for Telehealth & Technology    2.3    2018  

  Mindfulness Coach    40      VA    2.1    October 1, 2018  

  Mood Coach    41        VA    2.4    February 28, 2019  

  Moving Forward    42      VA    1.3    February 28, 2019  

  PTSD Coach    43      VA    3.2    July 27, 2018  

  PTSD Family Coach    44      VA    2.0    October 4, 2018  

  Tactical Breather    45      National Center for Telehealth & Technology    1.4.2    2018  

  Note: VA = U.S. Department of Veterans Affairs; RAINN = Rape Abuse Incest National Network. 

  Table 2.  App specifi cations 

  App    Used    Available    No. of stars *   

  AIMS for Anger Management    34      iPhone 6s    Both    N/A  

  Breathe2Relax    35      iPhone 6s    Both    4.2  

  Concussion Coach    36      Galaxy Grand Prime    Both    4.0  

  DoD Safe Helpline    37      Galaxy Grand Prime    Both    4.3  

  High Res    38      Galaxy Grand Prime    Both    4.7  

  LifeArmor    39      iPhone 6s    iPhone    N/A  

  Mindfulness Coach    40      Galaxy Grand Prime    Both    4.7  

  Mood Coach    41      iPhone 6s    iPhone    N/A  

  Moving Forward    42      iPhone 6s    iPhone    N/A  

  PTSD Coach    43      Galaxy Grand Prime    Both    4.4  

  PTSD Family Coach    44      Galaxy Grand Prime    Both    4.4  

  Tactical Breather    45      iPhone 6s    Both    N/A  

  Note: N/A = not applicable. 

 *As rated by users of the app and displayed on the app store listing. 

and their content was very well tailored to this specifi c 
population. However, all but one had a U.S. Govern-
ment affi  liation, and that may limit their usefulness to 
individuals from diff erent countries and those who po-
tentially experience culture-specifi c stressors that might 
not be included. As seen in  Table 3 , the MARS tool 
evaluates multiple components, and when making de-
cisions about recommending any particular app, readers 
should consider the aspect that most applies to the cli-
ents they are serving. 

 Th e fact that only one app underwent assessment 
in an RCT should not be taken as an indicator that the 

others are of poor quality or content. Factors limiting 
RCT app evaluations include lengthy time period re-
quirements, diffi  culty maintaining adherence to a rigid 
protocol, and the high cost associated with conducting 
an RCT.  53   It is concerning that 10 of the 12 apps were 
scored N/A for visuals used to explain concepts. Visu-
als are important in apps because large blocks of text 
can be overwhelming and non-aesthetic, and they can 
disadvantage individuals with diff erent learning styles. 
Optimal learning among adults occurs when they are 
taught using a mixture of visual, kinesthetic, and audi-
tory strategies.  54   It is concerning that the study revealed 
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mindfulness exercises are in line with current inter-
ventions for improving mental well-being and resilien-
cy.  55   – 58   Personal factors found to have positive eff ects on 
developing psychological resilience include behavioural 
control, positive coping, self-management, self-regula-
tion, and positive thinking,  59   which can be strength-
ened through strategies such as mindfulness and dia-
phragmatic breathing.  58   

 Self-management and self-regulation concepts were 
frequently present in these apps. Although evidence rel-
ative to MM and PSP is sparse, cognitive behavioural 
therapy (CBT) and mindfulness have been linked to 
improvements in anxiety levels in other populations.  60   
Th e principles of CBT were evident in many apps; for 
example, AIMS for Anger Management and High Res 
used strategies such as anger logs, thought stopping, and 
challenging thoughts to help users reframe their neg-
ative thinking patterns.  61   Similarly, relaxation-based 
strategies (such as progressive muscle relaxation) have 
been linked to a positive impact on emotional and cog-
nitive burnout in other populations,  60   and these strat-
egies were also present in many of the apps. It was en-
couraging to see that fi ve apps addressed sleep hygiene, 
which is recognized as having positive implications for 
the psychological health and resilience of MM.  62,63   

 It is important to note that, although mental health 
apps are growing in availability and are potentially highly 

  Table 3.  App MARS results 

  App    App quality ratings (out of 5)    Total subjective 
quality (out of 20)  

  App-specifi c component  
  (increased resilience; out of 5)    Engage    Function    Aesth    Info    Total mean 

score  

  AIMS for Anger 
Management    34    

  4.4    4.0    4.7    4.6    4.4    15.0    4.8  

  Breathe2Relax    35      4.2    4.0    3.0    4.4    3.9    13.0    4.2  

  Concussion Coach    36      3.8    4.8    4.7    4.3    4.4    14.0    4.2  

  DoD Safe Helpline    37      4.2    4.0    4.3    4.2    4.2    15.0    3.5  

  High Res    38      4.0    4.0    3.3    3.8    3.8    11.0    4.0  

  LifeArmor    39      3.6    4.0    3.3    3.8    3.7    13.0    4.3  

  Mindfulness Coach    40      4.6    4.3    5.0    4.0    4.5    17.0    4.0  

  Mood Coach    41      4.0    4.5    4.7    4.0    4.3    10.0    4.3  

  Moving Forward    42      3.8    4.0    3.3    4.8    4.0    12.0    3.8  

  PTSD Coach    43      4.0    4.3    4.0    4.3    4.2    13.0    4.2  

  PTSD Family Coach    44      4.4    4.3    5.0    4.0    4.4    15.0    4.5  

  Tactical Breather    45      2.0    3.8    2.0    3.8    2.9     8.0    3.3  

  Note: MARS = Mobile Application Rating Scale; Engage = engagement; Function = functionality; Aesth = aesthetics; Info = 
information. 

  Table 4.  Results for evidence base subcategory 

  App    Score  

  AIMS for Anger Management    34      N/A  

  Breathe2Relax    35      3  

  Concussion Coach    36      3  

  DoD Safe Helpline    37      N/A  

  High Res    38      N/A  

  LifeArmor    39      3  

  Mindfulness Coach    40      2  

  Mood Coach    41      2  

  Moving Forward    42      N/A  

  PTSD Coach    43      5  

  PTSD Family Coach    44      3  

  Tactical Breather    45      3  

  Note: In response to Mobile Application Rating Scale Ques-
tion 19 (evidence base; total possible score = 5). N/A = not 
applicable. 

very few apps focused specifi cally on PSP. Th is could be 
a notable deterrent for PSP who are exploring mental 
health options but feel the resources focused on MMs 
lack relevance to them. 

 It is reassuring that the apps’ common themes of 
therapeutic breathing, progressive muscle relaxation, 
guided imagery, sleep hygiene and education, and 
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useful, this is still an emerging, understudied area.  64   As 
such, current evidence suggests that this type of self-guid-
ed intervention should not be assumed to be suffi  cient in 
itself, and fi ndings of more rigorous studies currently un-
derway will be of signifi cant consequence.  65   

 Study limitations include that only English-lan-
guage apps were reviewed, there was only one primary 
reviewer, the MARS tool introduces possible ambiguity 
by having some unscored questions where a N/A grade 
can be assigned, and low scores are awarded when graph-
ics are unclear but not when graphics are completely ab-
sent. In addition, we were not able to include intended 
app users in the scoring of Dimension E, subjective qual-
ity. Further limitations were that the search focused only 
on the top results from Google, which may have missed 
other apps of quality, and that the smartphone devices 
used to evaluate apps were used within Canada, which 
excluded apps that were geographically inaccessible. 
Also, applying an inclusion criterion of a cost of $5.00 
or less resulted in retrieval of only free apps, which may 
have resulted in the exclusion of other high-quality but 
more costly resiliency apps for MM and PSP. 

 Th is review adds to the body of evidence support-
ing the usefulness of apps in the provision of mental 
wellness interventions for MM and PSP. Apps can be 
used in conjunction with health care practitioners’ 
interventions, or they can be used to increase aware-
ness and mental well-being among individuals not yet 
able to access, or uncomfortable with, in-person treat-
ment. Th e 12 reviewed apps rated highly on overall 

appearance, engagement value, and appropriateness 
for their population, and they were created by reputa-
ble developers. Although few apps focus specifi cally on 
PSP, the needs and experiences they share with MMs 
suggest that it can be appropriate for them to access the 
tools in military-focused apps. However, improving re-
sources for PSP mental health is clearly an area of need 
that should be addressed by future app developers and 
mHealth researchers. Because apps do not necessarily 
need a thorough evidence base to be published in app 
stores,  7   it is important to teach service providers and 
app users how to evaluate health-focused apps available 
on the marketplace for their evidence base, therapeutic 
claims, and overall quality. Also, greater involvement of 
mental health care providers (such as occupational ther-
apists and psychologists) on app development teams will 
contribute much needed evidence-based content. All of 
these steps will help ensure that valuable MM and PSP 
will receive the mental health services to which they are 
so clearly entitled. 
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 Data safe haven for military, Veteran, and family health research 

  Patrick   Martin  a ,  Mohamed Sami   Rakha  a  and  John   Whitnall  b  

 LAY SUMMARY 
 Big data promises to revolutionize health care but presents challenges to researchers hoping to use it. Th e challenges 
include acquiring the data, creating a working environment capable of processing the data, and knowing how to eff ec-
tively use the data to solve problems. A data safe haven is a solution used in several health care domains. It provides safe 
and secure transfer, storage, and access for sensitive health care data. Th e Canadian Institute for Military and Veteran 
Health Research Data Safe Haven (CDSH) provides a secure data repository and analytics platform for researchers of 
military, Veteran and family health. Th e CDSH provides state-of-the-art analytics soft ware and can be easily expanded 
in terms of capacity and functionality. Researchers access the CDSH using a remote desktop over a secure communica-
tion channel. Th e CDSH can simplify grant applications, project initiation, and project operation. It can also enhance 
collaboration and enable researchers to address new problems. 

 INTRODUCTION 
 Big data and associated analytics have been described as 
one of the most powerful transformative forces aff ecting 
health care today. Th ey have the potential to revolution-
ize health care in various ways, such as the more rou-
tine practice of evidence-based medicine, which leads 
to better decision making in patient care; the creation 
of new, personalized approaches to medicine based on 
both genomics and vastly improved data availability; 
and the development of new and innovative approaches 
for improved chronic illness and disease management.  1   

 Health researchers seeking to exploit big data ana-
lytics to further their research, however, face a number 
of challenges.  2   One challenge is understanding how big 
data can be used in their research. Big data are data sets 
that are too large or complex to be dealt with by tradi-
tional data processing application soft ware  3   and so off er 
opportunities to solve new or existing problems through 
the discovery of new patterns, trends, and relationships 
(referred to as  advanced analytics ). 

 A second challenge with the use of big data is the 
establishment of an appropriate working environment 
for the research. Big data places increased demand on 

hardware resources such as processing and data stor-
age and requires new approaches to effi  ciently perform 
functions such as data analysis, search, sharing, trans-
fer, visualization, and querying. In addition, the privacy 
constraints associated with health data require that the 
environment enforce strict security measures regarding 
the use and storage of the data.  4   

 A third challenge with the use of big data for health 
care research is acquiring the data. Health data are dis-
tributed across a variety of sources, such as administra-
tive, hospital, and clinical databases that are owned and 
managed by diff erent organizations. Comprehensive 
and complete medical records for any given population 
are generally not available for research purposes because 
of the access challenges and strict privacy protection 
practices that are necessarily enforced by the organiza-
tions that own, store, and maintain these health data-
bases.  2   

 In Canada, restricted access to health care data is 
made available through diff erent organizations at the 
national level (e.g., the Canadian Institute for Health 
Information and Canadian Primary Care Sentinel 
Surveillance Network)  5,   6   or at the provincial level (e.g., 
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ICES).  7   Th ese organizations make data available to re-
searchers either through an approval process to request 
extracted datasets or through restricted remote pro-
cessing. Acquiring access to most health databases for 
research purposes becomes a diffi  cult or prohibitive 
process that entails substantial administration overhead 
related to ethics and possibly government regulations 
approval.  4   

 A fourth challenge to researchers is the nature of the 
big data in health care. Th e data collected in administra-
tive and clinical settings is generated for the delivery of 
health care rather than for research. As a result, the data 
may not provide a full or accurate clinical picture, let 
alone a full description of the health of the population.  2   
Researchers need to use advanced analytical methods 
and develop new strategies for dealing with the defi cien-
cies in the data. 

 Th e Canadian Institute for Military and Veteran 
Health Research (CIMVHR), working in partnership 
with IBM Canada Ltd. and recognizing the potential 
of big data for research in military, Veteran, and family 
health, initiated the Data Safe Haven project to address 
the challenges of using big data in health research. Th e 
remainder of this article defi nes data safe havens and 
examines the role they play in health research, gives an 
overview of the CIMVHR Data Safe Haven, and dis-
cusses the benefi ts it off ers to researchers, as well as fu-
ture work. 

 BACKGROUND 
 Given the need to eff ectively manage and exploit big 
data in the health domain, the development of what are 
called data safe havens has become increasingly popular. 
A  data safe haven  is a repository in which useful, but 
potentially sensitive, data are maintained securely un-
der governance and informatics systems that are suited 
to the nature of the data and how they are used.  8   Data 
safe havens help to address the fi rst two challenges of big 
data described earlier. Th ey can provide researchers with 
hardware and soft ware support for advanced big data 
analytics and a secure environment for the transport, 
storage, use, and maintenance of the data. Burton et al. 
identify the following three requirements for a data safe 
haven:  8   

 1)  Data maintenance and release must be socially 
acceptable and appropriate . A data safe haven’s pro-
cesses and policies should be transparent, account-
able, and consistent with formal ethical and legal 

requirements. Data held in the safe haven should 
be discoverable and accessible in a straightforward 
manner by authorized users. 

 2)  Data must be verifi able . A data safe haven should 
provide eff ective processes for quality control and 
assurance, auditing, data curation, archiving, and 
backup. 

 3)  Data must be safe and secure . A data safe haven 
should preserve confi dentiality, integrity, and 
availability of the data and ensure data access meets 
agreed-on security constraints. 

 Prior research has proposed several safe havens for 
health data.  8   – 10   Each of these systems is mainly cus-
tomized to specific use cases and data sources and 
normally not generalized to be used by or licensed to 
external organizations. The shared health data usu-
ally undergo anonymization and de-identification 
processes as an essential step to protect the privacy 
and security of patients. This allows the safe haven 
operators and the original data owners to maintain 
data privacy requirements. Safe haven initiatives are 
underway in Canada to create data safe havens to 
support research in areas such as the brain,  11   cancer,  12   
and genomics.  13   

CIMVHR  DATA SAFE HAVEN 
 Th e CIMVHR Data Safe Haven (CDSH) was origi-
nally envisioned as a secure general repository for health 
data that would support the needs of the CIMVHR 
community in research on the health and well-being of 
military members, Veterans, and their families. Howev-
er, very early in the project, it became clear that health 
data, as they relate to military, Veteran, and family pop-
ulations, are distributed across a variety of domains, in-
cluding the Canadian Armed Forces, federal and pro-
vincial governments, and local health authorities, each 
with their own set of security and privacy restrictions. 
Th erefore, it was determined that these ongoing data 
access challenges would have to be overcome before a 
general repository could be viable. 

 Th e CDSH, therefore, was developed with the fo-
cus of supporting CIMVHR-affi  liated researchers by 
providing a secure repository and analytics platform for 
data acquired and held by individual research projects 
and their affi  liated organizations or institutions. When 
a project is approved to use the safe haven, agreements 
can be put in place to transfer the project’s de-identifi ed 
data into the safe haven, and the working environment 
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required by the research team members to conduct their 
analytics work is established. Each project has its own 
workspace within the safe haven, and data are not shared 
between project workspaces unless specifi cally autho-
rized by the projects. Th e safe haven administrator as-
signs a user login identifi er and access privileges to each 
research team member. Users’ access privileges to data 
within the project workspace are specifi ed by the project 
leader. Th e CDSH is the fi rst data safe haven built for 
the health data of Canadian military, Veterans, and their 
families. It is housed at the Queen’s University Centre 
for Advanced Computing (CAC),  14   so all data in the 
safe haven remain within Canada. Th e CAC operates a 
high-security, high-availability data centre that specializ-
es in secure advanced computing resources and support 
for academic and medical clients. Th e CDHS is designed 
to satisfy the requirements for a safe haven listed previ-
ously. Its security mechanisms ensure the data are safe 
and verifi able. It also provides an environment in which 
data are discoverable and accessible to authorized users. 
Th e architecture of the safe haven is shown in  Figure 1 .    

 Th e internal network of the safe haven is segmented 
into two zones, labelled Zones A and B in  Figure 1 . Zone A 
contains safe haven components accessible only by the safe 
haven administrators, such as virtualization infrastructure; 
images of virtual machines (VMs) that are required for de-
ployment; and administrative tools for user management, 
access confi gurations, system auditing, and system backup 
(administrator servers with lock symbol in  Figure 1 ). 

 Zone B contains the components accessible by the 
researchers using the safe haven to store and analyze 

their data. Th ese components include front-end VMs, 
which allow researchers to log in and submit batch 
jobs, as well as back-end virtual servers (see  Figure 1 ), 
which perform the analytic processing and manage the 
health data. Researchers do not have access to any of the 
safe haven components of Zone A and an individual 
researcher’s access can be further restricted to specifi c 
services and databases within Zone B depending on the 
requirements of the research project. 

 Th e CDSH provides remote researchers and adminis-
trators access using a remote desktop protocol via a secure 
virtual private network (VPN) connection to the internal 
network of the safe haven through a fi rewall.  15–  17   All of the 
VPN connections are authenticated and authorized by 
their respective VPN servers (VPN servers with key sym-
bol in  Figure 1 ). Th e fi rewall strictly controls traffi  c to and 
from the internal network of the safe haven and ensures 
that only authorized users are allowed in the safe haven. 
Aft er authentication, users are presented with a remote 
desktop that provides access to the databases, applications, 
and services for which they are authorized. Th e data for a 
project are not accessible to CDSH users beyond the mem-
bers of that project unless explicit data-sharing agreements 
are established. CDSH administrators are also able to en-
force diff erent levels of restriction on data access within a 
project. For example, data movement into and out of the 
safe haven can be limited to a set of privileged users. 

 Th e CDSH components run on multiple VMs. A 
back-end VM hosts the databases and analytic soft ware 
(back-end VMs with document symbol in  Figure 1 ), 
and a front-end VM hosts the user interfaces (front-end 

 Figure 1.  CIMVHR Data Safe Haven Architecture

 Notes: CIMVHR = Canadian Institute for Military and Veteran Health Research; VPN = virtual private network; CA = certifi -
cation authority; VMs = virtual machines; admin = administrator; RDP = remote desktop protocol. 
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VMs with monitor symbol in  Figure 1 ). Th e data safe 
haven is built using both open-source and commer-
cial soft ware. Th e commercial soft ware licenses are all 
obtained through academic or research agreements 
between the companies and Queen’s University. Th e 
current data safe haven prototype provides users with 
a secure login to a remote desktop on Windows Serv-
er,  18   and it gives them the choice of using SAS,  19   Cognos 
Analytics,  20   Python,  21   or R  22   to perform analytics and 
machine learning experiments. Additional soft ware can 
easily be included if needed by a research project. A fed-
erated database is implemented in the back-end VMs 
using IBM DB2 that can provide access to a number of 
data sources,  23   including databases and structured fi les. 
Every authorized research group is given access to this 
federated database in which data can be queried and ex-
tracted for further analysis. 

 DISCUSSION 
 Th e CDSH is intended to serve as a data steward for 
CIMVHR research projects. Ownership of the data re-
mains with the researchers, and the role of the CDSH is 
to provide projects with data storage and management, 
authorized and controlled access to data, and a secure 
environment for data analytics using state-of-the-art 
tools. Th e CDSH is operational, and multiple projects 
are now underway. 

 Th e CDSH can benefi t researchers by simplifying 
grant applications, project initiation, and project oper-
ation. Researchers using the CDSH avoid the need to 
create their own secure data storage and analysis envi-
ronment. By design, the CDSH satisfi es security and 
privacy concerns of health data owners and ethics ap-
proval boards. It is developed with the latest technol-
ogy and hosted in Canada within a secure facility with 
a proven track record of maintaining health data. Th e 
specifi cation of data management plans in both funding 
applications and ethics board approval applications is 
therefore greatly simplifi ed. Th e burdens of maintaining 
the hardware and soft ware environments and ensuring 
the integrity of the data are also eliminated for the re-
searchers and handled by the CDSH service provider. 

 In the future, the CDSH can serve as a tool to en-
hance collaboration among researchers and between 
researchers and government organizations such as the 
Canadian Armed Forces and Veterans Aff airs Canada, 
who own large health databases, by allowing them to 
share and combine data in a secure environment. Es-
tablishing collaborative relationships with government 

organizations will require added layers of regulatory ap-
proval but will yield enormous benefi ts for health care 
research. Future work on the CDSH will support these 
collaborations through the specifi cations of a common 
data model and data dictionaries and the development 
of tools for data translation and data linking. 

 SUMMARY 
 Th e CDSH is a service developed to support CIMVHR-
affi  liated researchers by providing a secure data reposi-
tory and analytics platform for their research projects. 
Projects using the CDSH are given their own working 
environment with state-of-the-art analytics tools, and 
data access constraints are defi ned according to the needs 
of the project. Th e CDSH is housed at the Queen’s Uni-
versity CAC, which is a high-security, high-availability 
data centre that specializes in secure advanced comput-
ing resources and support for academic and medical 
clients. CIMVHR is currently in discussions to deter-
mine the ongoing maintenance and administration of 
the CDSH beyond its original scope to ensure that it 
can continue to be made available for future research 
projects. 
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 Veterans’ self-expression in poetry 

  Dale   Tracy  a

 ABSTRACT 
 Research shows the positive eff ects of creative self-expression and, specifi cally, poetry therapy for Veterans, including 
Veterans experiencing posttraumatic stress disorder. Studies also state the need for more research in the area. Th is article 
suggests the benefi t of research studying not only what Veterans say about their experiences with poetry but also what 
Veterans say in their poetry — and how they say it. Th e author analyzes a poem that takes as its topic what it means to 
express military experience in a poem. “Here, Bullet,” the title poem of Brian Turner’s collection of poetry about his 
time as an American infantry team leader in Iraq, features a speaker who creates the “here” of the poem as an alternative 
space to the “here” of the endangered body. Th is is a “here” that readers, including the re-reading poet, might visit, en-
countering diffi  cult experiences within the confi nes of the poem that they can also leave. Th is article’s implications are 
that Veterans’ poetry, when treated as art, can tell people something about what poetry writing and reading off er Veter-
ans. Th e fullest picture of what poetry means for and does for Veterans would include close analysis of the poetry itself. 

  Key words:  arts therapy, Brian Turner, creative self-expression, lyric speaker, poetry therapy, PTSD, trauma, soldier-
poet, Veteran, war poetry 

 RÉSUMÉ 
 Les recherches démontrent les eff ets positifs de l’expression créative et, notamment, de la thérapie par la poésie chez les 
vétéran(e)s, y compris ceux et celles qui souff rent d’états de stress post-traumatique (ÉSPT). Les études démontrent 
également la nécessité de réaliser plus de recherches dans ce secteur. Cet article suggère les bienfaits de ces recherches, 
non seulement de ce que les vétéran(e)s racontent  au sujet  de leurs expériences à travers la poésie, mais également de ce 
qu’ils racontent  dans  leurs poèmes et  de la manière  dont ils le racontent. L’auteur a analysé un poème qui aborde ce que 
signifi e l’expression de l’expérience militaire dans un poème.  Here, Bullet , tiré du recueil éponyme de Brian Turner sur 
son aff ectation comme chef de patrouille de l’infanterie américaine pendant l’occupation de l’Irak, décrit un narrateur 
qui crée le « ici » du poème pour s’échapper dans un autre lieu que le « ici » du corps en péril. C’est ce « ici » que le 
lecteur ou la lectrice (y compris le poète qui relit ses textes) peut visiter, pour vivre des expériences diffi  ciles dans les 
limites du poème, mais aussi décider de quitter. D’après cet article, lorsqu’elle est considérée comme de l’art, la poésie 
des vétéran(e)s révèle quelque chose sur ce que sa rédaction et sa lecture peuvent leur apporter. Le portrait complet de ce 
que la poésie signifi e et de ce qu’elle apporte aux vétéran(e)s exigerait une analyse approfondie des poèmes eux-mêmes. 

  Mots-clés :  art-thérapie, Brian Turner, ÉSPT, expression créative, narrateur lyrique, poésie de guerre, poètes-soldats, 
traitement par la poésie, traumatisme, vétérane , vétérans

 LAY SUMMARY 
 Research shows that Veterans benefi t from writing poetry for therapeutic purposes. Th is article suggests the need for 
future research that considers the eff ects of the artistic choices that Veterans make when using poetry to engage their 
experiences. Th e author focuses on one Veteran’s poem about what it means to write poetry as a Veteran. Brian Turner’s 
“Here, Bullet” comes from his poetry collection about his time as an American infantry team leader in Iraq. Th is poem 
centres on a solider whose body is in danger in a confl ict setting. Th e poem becomes an alternative space to his body, a 
space in which he can work with his experiences. Treating Veterans’ poetry as art can help people working with Veterans 
in therapeutic settings learn more about what value Veterans fi nd in reading and writing poetry.  h
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 INTRODUCTION 
 Can Veterans benefi t from poetry?  Th e Journal of Po-
etry Th erapy  publishes peer-reviewed interdisciplinary 
research focused on therapeutic creative written expres-
sion. Among this journal’s articles, which focus on the 
value of various uses of writing, are those demonstrating 
this value for Veterans, including subjects such as poetry 
writing for Veterans with posttraumatic stress disorder 
(PTSD),  1     therapeutic journaling for Veterans in a court-
based program,  2   expressive arts (including poetry) for 
student Veterans,  3   and therapeutic implications of the 
metaphors Veterans use in interviews to describe expe-
riences of PTSD.  4     More broadly, studies show art thera-
py to be “qualitatively and quantitatively benefi cial” for 
Veterans and military members.  5  (p.  96  )   

 Veterans’ accounts of their experiences in poetry 
workshops off er additional insight. To take one recent 
project as an illustration, the Veterans’ Poetry Workshop 
at Oxford Brookes University (supported by Blesma, the 
Limbless Veterans; the New York University Veterans 
Writing Workshop; and the William Joiner Institute 
for the Study of War and Social Consequences) recently 
published “ My Teeth Don’t Chew on Shrapnel”: An An-
thology of Poetry by Military Veterans .   6   Th is open-access 
e-book came out of workshops that took place in 2019 
and 2020, alongside interviews with participants (Brit-
ish and American Veterans). As an example, in one of 
these interviews, Jamie Broadie, Veteran of the U.S. 
Army National Guard, stated that she found that writ-
ing about her trauma “helps to process it and bring it out 
from just holding it in my body, which can really exac-
erbate stress  … getting it out onto the page allows and 
encourages other people to do the same, I think.”  6   (p.47)   

 What does it mean for Veterans to bring trauma 
out from the body and onto the page? Both processing 
it for herself and communicating it to others, Broad-
ie said. Her poem “My Body Is,” included in the an-
thology, tells the reader more. Aft er experiencing sex-
ual assault in a military situation, the poem’s speaker 
tries to reclaim her body: “I wrap my hand around my 
wrist.”  6  (  p.49,   line 34)   Grabbing the wrist is not a tender ges-
ture; it calls up the image of a handcuff . Yet outside of 
the body’s closed loop, the poem ends on an assertion, 
bookended by words indicating possession: “My body 
is mine.”  6  (  p.50, line   38)   

 Th us, in addition to what Veterans say about poet-
ry, studies focused on poetry and Veteran health might 
analyze what Veterans say in poetry — and how they say 
it. Researchers writing about creative self-expression 

for Veterans call for further studies.  2, 5,   7     Th e value of 
attending, in such future research, to Veterans’ poems 
as poems — as artistic creations demanding nuanced 
interpretation — can be suggested. Studies of art ther-
apy typically focus on what Veterans say about their ex-
periences with creative expression, and attention to the 
creative expression itself is attention to the “content of 
the artwork.”  5  (p.  88  )   But how Veterans say what they say 
is important: Patrick S. Foley’s focus, as a social work 
researcher, on Veterans’ use of metaphors to describe 
the experiences of PTSD indicates the need to attend 
to such choices of expression.   4   Foley studies interviews; 
for art, such attention is imperative. Th is article adds to 
existing research by highlighting the knowledge that 
comes out of the poetry itself. 

 In what follows, a Veteran-poet is introduced to 
examine a poem chosen for extended analysis because 
it is about expressing military experience in a poem. If 
a poem is read only for content, readers ignore the fact 
that the writer has chosen to express that content in, 
specifi cally, a poem — that is, it is treated as regular 
communication rather than art. Th e “speaker” is the “I” 
in a poem, the one whose perspective a poem is from. 
No matter how similar they are, the speaker is never ex-
actly the poet because writing oneself into a poem in-
volves a process of enhanced selection and presentation, 
a process of creative decision making. 

 APPROACHING CREATIVE SELF-
EXPRESSION WITH BRIAN TURNER 
 Brian Turner’s  Here, Bullet   8   is a collection of poems 
about his time as an American infantry team leader in 
Iraq, and Turner continues to explore his time in Iraq 
in  Phantom Noise   9   and  My Life as a Foreign Country: A 
Memoir .  10   Although this article focuses on the title poem 
of his earliest book, Turner shows interest in what poet-
ry off ers for communicating about traumatic experience 
across these publications and in his public comments. 

 In a talk “about PTSD (posttraumatic stress disor-
der) and some of the traumas I’m carrying,” Turner ex-
plained that, for him, creative writing produces:  

 vehicles to meditate and to discover things about 
the world. I’m not trying to preach when I sit down 
to write about this stuff . I try to write what is dis-
covery for me and also what is maybe worthwhile to 
share with someone else.  11    

 Turner’s poetry does not preach about what he is already 
carrying but instead functions as a vehicle that brings 
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him to discovery about the world. Attention to such 
discovery counters an impulse in the discourse around 
trauma in creative expression to foreground evidentiary 
testimony (the bare facts of experience) to the exclusion 
of authorial agency (the ability to choose how to engage 
and tell those facts).  12   War literature scholar Jeff  Sychterz 
corrects such a potential misunderstanding in relation to 
the concept of haunting that saturates Turner’s work: 

 It would be wrong for us to assume … a Wilfred-
Owen-like passive victimization, as if the poet suf-
fers in some totalizing way from his wartime expe-
riences and “the poetry is in the pity” (Owen 535). 
Th e ghosts in Turner’s poetry do not, or at least do 
not simply, point to the kind of traumatic melan-
choly identifi ed in trauma studies, “in which one is 
haunted or possessed by the past and performatively 
caught up in the compulsive repetition of traumatic 
scenes — scenes in which the past returns and the 
future is blocked or fatalistically caught up in a mel-
ancholic feedback loop” (LaCapra 21).  1  3  (p.  7  )   

 Sychterz explains that Turner’s poetry “registers the 
war’s eff ects through a number of tropes” such as “bul-
lets or shrapnel embedded in his body or as ghosts that 
haunt the poet.”  1  3  (p.  2  )   Turner makes creative choices 
about expressing haunting. While representing the war’s 
eff ects, “Turner’s ghosts also represent the play of imag-
ination.”  1  3  (p.  11  )   Haunting, for Turner, stands in at once 
for traumatic experiences and the creative engagement 
of those experiences, the lack of control and the reasser-
tion of control. 

 “HERE, BULLET” 
 Th e speaker in “Here, Bullet” responds to the inescap-
able potential for bodily harm in confl ict situations 
with a poem that off ers a form of control. In “Here, 
Bullet,” the speaker invites the bullet “here,” to his own 
“bone and gristle and fl esh”:  8  (  p.13,   line 2)   the danger he faces 
is the bullet’s desire to arrive “here,” at his body. Th e bul-
let might fi nd him anywhere because “here” is wherever 
his body is, and his body is always somewhere. Howev-
er,  here,  a word the short poem repeats eight times, is 
deictic — that is, its meaning is entirely contextual — 
“here” is where you say it from. Th e second half of the 
poem off ers the poem itself as an alternative “here” to 
the speaker’s body: 

 … here, Bullet, 
 here is where I complete the word you bring 
 hissing through the air, here is where I moan 

 the barrel’s cold esophagus, triggering 
 my tongue’s explosives for the rifl ing I have 
 inside of me, each twist of the round 
 spun deeper, because here, Bullet, 
 here is where the world ends, every time.  8  (  p.13, lines   9  –  16  )   

 Yes, the speaker’s death would complete the word, but 
so, too, does this poem. Th e poem ends instead of the 
body. Th e poem’s last line is “where the world ends,”  8   
followed by the empty space of the blank margin. Th e 
speaker replaces the potential end of being with the 
controllable end of making, the end of a “here” he 
created. 

 However, the speaker “complete[s] the word” the 
bullet brings with his “tongue’s explosives for the rifl ing 
[he has] / inside of [him],” suggesting that his power 
of creation is a power defi ned by violence.  8  (  p.  10,   lines   13  –  14  )   
Th is is the sort of moment in a poem that could lead 
readers to understand the poet to be delivering unme-
diated trauma, to understand the rifl ing inside Turner 
to explode through the poem. But although the speak-
er’s “tongue’s explosives” are beyond his control, Turner, 
the poet, has craft ed this poem: to whatever degree of 
consciousness and control words as bullets arose in the 
poem, Turner kept them there in the revision process. 
Th e speaker is an element of language, a feature of the 
poem — not a refl ection of Turner like he would get in 
a mirror or his shadow, a consequence of himself outside 
of his creative power. Th is creative power produces an 
imagined space for visiting diffi  cult experiences. 

 In an interview, Turner expresses his idea of imagi-
nation as a “here” readers can visit:  

 I believe the imagination is a real space, or series of 
interconnected and adjacent landscapes. It is inhab-
ited by the past — a past that is haunted by the pres-
ent. We are the spirits that visit the past, through the 
conduit of memory and dream. Th e opposite is true, 
too. Language is one of the transports that carries us 
between worlds.  1  4    

  Haunt  means “to frequent or be much about (a place),” 
and it also refers to “unseen or immaterial visitants,” 
of which the concept of ghosts is a sub-meaning.  1  5   Al-
though Turner imagines — across his creative writing 
and public comments — war to turn him into a ghost 
and to produce ghosts that haunt him, this comment 
suggests that imagination also turns readers — and the 
poet as potential re-reader — into ghosts, the unseen 
visitants to the “here” of the poem, the place where 
haunting means exercising creative control. 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s$

{c
on

te
nt

R
eq

.r
eq

ue
st

U
ri

} 
- 

Fr
id

ay
, M

ar
ch

 1
9,

 2
02

1 
11

:5
1:

26
 A

M
 -

 I
P 

A
dd

re
ss

:2
60

4:
3d

09
:1

f8
0:

df
00

:7
8a

b:
2f

b4
:f

d6
8:

ad
cf

 

https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2020-0005


Veterans’ self-expression in poetry

Journal of Military, Veteran and Family Health 
7(1) 2021 doi:10.3138/jmvfh-2020-0005 

111

 Th e speaker fi nds control inside a poem as an alter-
nate “here,” a space that Turner could visit as a reader 
haunting his past, but a space also open to other readers. 
In the same interview, Turner suggests what is at stake 
in using language as a transport:  

 One of the questions I have for myself is this: How 
do I integrate my wartime and military experienc-
es into the rest of my life so that I can lead a full 
and healthy life, and, if possible, be useful for others 
along the way?  1  4    

 Th e language transports readers — others for whom he 
might be useful — into the imagined “here,” not into 
Turner’s memories, but into his poem, designed as a 
space for haunting. Readers are not transported into the 
speaker’s position, into the “tongue’s explosives.” Rather, 
they are the unseen visitants who haunt the poem, vol-
untarily visiting a “here” that closes at the margin and 
off ers itself to their active reading. 

 For Turner, the way to integrate past experiences 
with present and future ones is to imagine those ex-
periences in a form that allows one to haunt them. 
Language is one possible transport between the real 
space of here, in the physical and mental body, and the 
also-real space of the imagined “here.” If the imagina-
tion is a “series of interconnected and adjacent land-
scapes” that are “inhabited by the past” and “haunted 
by the present,”  14   then the imagination connects past 
experiences and present ones by allowing one to visit 
the past with some control. Because Turner uses writ-
ten language for this visit, others can retrace his steps: 
the poem’s imaginative “here” is available beyond the 
poet to other readers. 

 CONCLUSION 
 “Here, Bullet” suggests that imagination — here, in 
the form of creative writing and the active reading 
it demands — provides a space to work with and ex-
press experiences. In this poem, the speaker creates the 
“here” of the poem as an alternative space to the “here” 
of the endangered body. Th is is a “here” that readers, in-
cluding the re-reading poet, might visit, encountering 
diffi  cult experiences within the confi nes of the poem 
that they can also leave. Th is poem thus comments 
on the use of poetry for Veterans, and future poetry 
therapy studies might include interpretive attention to 
Veterans’ poems — possibly through interdisciplinary 
collaboration. Th e fullest picture of what poetry means 

for, and does for, Veterans would include close analysis 
of the poetry itself. 
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