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that we still have work to do. To this end, 
staff at DND have initiated a number of 
projects specifically related to the COVID-
19 pandemic, four of which are part of 
this themed issue of Health Promotion and 
Chronic Disease Prevention in Canada 
dedicated to COVID 19-related research at 
DND:

(1) Dubiniecki and colleagues1 describe 
a web-based tool (Canadian Armed 
Forces Surveillance and Outbreak 
Management System [CAF SOMS]) cur-
rently being evaluated for use in collect-
ing and disseminating real-time data 
and collating it using a centralized elec-
tronic data management system. This 
tool is suitable for both disease surveil-
lance and outbreak management and 
will enhance outbreak management 
capability beyond COVID-19. 

(2) Fikretoglu and colleagues2 describe 
the challenges faced in conducting 
research during the COVID-19 pandemic, 
based on their longitudinal study of CAF 
members deployed on the Operation 
(Op) LASER mission to provide support 
to civilian staff at long-term care facili-
ties in Ontario and Quebec impacted by 
COVID-19 outbreaks. 

(3) Lee and colleagues3 conducted a sur-
vey to examine the concerns and gen-
eral well-being of Canadian Armed Forces 
personnel and civilian Defence Team 
members as they adjust to the new 
working environment imposed by the 
COVID-19-related public health measures. 

(4) Finally, Sudom and colleagues4 
investigated behaviours that were asso-
ciated with higher levels of health and 
well-being of Canadian Armed Forces 
Regular Force members during the 
COVID-19 pandemic. 

Two years into the COVID-19 pandemic, 
and, with endemicity a likely endpoint, 

After two years of navigating the COVID-
19 pandemic, we still have a lot to learn. 
Like all Canadians, Canadian Armed 
Forces (CAF) members have been pro-
foundly impacted by SARS-CoV-2 and its 
variants in almost every facet of their 
lives. Beyond the impact of public health 
measures on everyday life, thousands of 
our members have now been infected 
with the SARS-CoV-2 virus. 

Despite these challenges, one principle 
that remains is our resolve to maintain a 
state of readiness to serve our country 
whenever and wherever we are called 
upon by our government. To date, CAF 
personnel have been deployed to long-
term care facilities in Quebec and Ontario 
and to support northern and remote com-
munities. CAF members have also assisted 
the Public Health Agency of Canada in 
managing and distributing personal pro-
tective equipment and vaccines and pro-
vided support with contact-tracing efforts. 

This pandemic has, once again, reminded 
us of the importance of using science to 
inform decisions. The pivotal role that sci-
ence plays in vaccine development, epide-
miological methods used to monitor and 
contain the spread of the outbreak and in 
translating this knowledge to inform deci-
sions in establishing public health guide-
lines in an effort to minimize transmission 
is paramount. At the Department of 
National Defence (DND), we have also 
relied on scientific evidence to protect our 
staff and CAF members. Peer-reviewed 
evidence has been invaluable in obtaining 
reliable intelligence to navigate through 
the peaks and valleys of the different 
waves as the pandemic continues to 
unfold. 

While we all hope for a clean resolution to 
the pandemic, the recent emergence of the 
Delta and Omicron variants reminds us 
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From pandemic to endemic: learning from the past  
and preparing for the future
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we still have a lot to learn. Working 
together, sharing knowledge and continu-
ing to contribute to the growing body of 
scientific evidence will help to pave the 
way to recovery and increase our resil-
ience for the future. 
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Highlights

• The Canadian Armed Forces 
Surveillance and Outbreak Man-
agement System (CAF SOMS) was 
developed to address gaps in infor-
mation management identified 
during the COVID-19 pandemic. 

• Integrating a formative evaluation 
in the phased development and 
implementation helped to address 
issues with the system prior to its 
national roll-out.

• Lessons learned from its develop-
ment, implementation and evalua-
tion can inform further refinement 
and future applications of the 
CAF  SOMS, and potentially of 
other public health information 
systems. 

• Increased uptake of the system, 
integration with electronic records 
and alignment with the pan-Cana-
dian Health Data Strategy may 
enhance responses to disease 
threats and improve CAF health 
outcomes.

Abstract

The COVID-19 pandemic highlighted limitations in the current public health data infra-
structure, and the need for a comprehensive, real-time, centralized, user-friendly data 
management system suitable for both disease surveillance and outbreak management. 
To address these issues, the Canadian Forces Health Services Group developed the web-
based Canadian Armed Forces Surveillance and Outbreak Management System 
(CAF SOMS). This paper details the development of the CAF SOMS, provides formative 
evaluation results and includes a discussion of the lessons learned and intent to use the 
CAF SOMS in future to enhance the CAF’s disease surveillance and outbreak manage-
ment capability beyond COVID-19. 

Keywords: surveillance, COVID-19, SARS-CoV-2, information management, data systems, 
contact tracing, data infrastructure, public health, case and contact management, outbreak 
management, pandemic, epidemic, evaluation 

efforts while also providing real-time dis-
ease surveillance. 

COVID-19 data management: 
systems and information gaps

Case and contact management for COVID-
19 requires multipurpose health data col-
lection tools that can be used for clinical 
case management, contact tracing, sur-
veillance and epidemiological research. A 
comprehensive data management system 
can enable timely and effective follow-up, 
describe disease transmission dynamics, 
identify disease clusters and evaluate out-
break management effectiveness. 

The COVID-19 pandemic highlighted exist-
ing limitations in the Canadian public 
health data infrastructure that impacted the 
efficiency and effectiveness of measures 
taken to control the COVID-19 outbreak.6-8 
These limitations include poorly designed 

The COVID-19 pandemic and the 
Canadian Armed Forces

During the early stages of the COVID-19 
pandemic, outbreak management relied 
on traditional public health measures, 
such as case isolation and contact trac-
ing.1,2 The Canadian Forces Health Services 
Group (CF H Svcs Gp) operates a separate 
medical and public health system for 
Canadian Armed Forces (CAF) personnel. 
As part of its public health program, the 
CAF has developed its own contact tracing 
capability, which is run in coordination 
with local public health authorities across 
Canada and abroad.3-5 To meet the grow-
ing information management needs asso-
ciated with case and contact management, 
the CF H Svcs Gp’s National Contact 
Tracing Team developed the Canadian 
Armed Forces Surveillance and Outbreak 
Management System (CAF SOMS), a cen-
tralized, secure, relational database 
designed to facilitate contact tracing 
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data collection tools, non-interoperability 
of systems across jurisdictions, inadequate 
data sharing policies and regulations, 
nonintegration with electronic medical 
records and laboratory data, and nonstan-
dardized data. To overcome these difficul-
ties, several provinces, municipalities and 
the CAF have separately developed 
COVID-19 case and contact management 
information technology solutions.6  
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During the early phases of the pandemic, 
an urgent need for a comprehensive data 
management tool specific to CAF contact 
tracing was identified. The main goal was 
to replace spreadsheets that were cumber-
some to complete, file, track and collate. 
These issues resulted in poor data quality 
and limited real-time CAF COVID-19 situ-
ational awareness beyond case monitor-
ing. Also, it was recognized that this 
system should collect additional demo-
graphic, clinical and risk factor informa-
tion to improve understanding of disease 
trends among population subgroups. To 
overcome these limitations, the National 
Contact Tracing Team worked with the 
Health Informatics team to design a cen-
tralized, easy-to-use, secure, relational 
database that linked case and contact 
data, allowed for multiple follow-up 
entries, improved data quality and could 
streamline data collection for current and 
future CAF disease surveillance, beyond 
COVID-19. 

Development and formative  
evaluation of the CAF SOMS

The CAF SOMS was developed, evaluated 
and implemented in three stages, the last 
of which is ongoing (Figure 1).

The design of the CAF  SOMS included 
four separate data entry forms: (1) case 
details (e.g. demographic and contact 
inform ation, symptoms, comorbidities, 
risk factors or exposures, isolation period); 
(2)  contact elicitation (e.g. demographic 
and contact information, diagnostic sta-
tus, date of last exposure, risk category); 
(3) contact notification (e.g. symptoms if 
applicable, self-isolation period, supports 
required if applicable, contact status); and 
(4)  contact follow-up (e.g. symptoms if 
applicable, contact status, supports required 
if applicable, self-isolation period, isola-
tion day). Features were embedded to allow 
navigation between forms for related 
cases and contacts using a unique identifi-
cation code, as well as line listing func-
tionality to subset case-contact relationships. 

A formative evaluation was employed to 
inform further development and imple-
mentation of the system through two 
waves of testing during December 2020 
and January 2021, and through the pilot-
ing of the system in February and March 
2021. The first testing was completed by 
five members of the National Contact 
Tracing Team using a prespecified test 
plan developed by the Health Informatics 
team to assess the basic functioning of the 

database. The second wave of testing was 
completed by four CAF-trained contact 
tracers at a single CAF base using scenario 
data to simulate real-world contact trac-
ing. The CAF  SOMS was then piloted 
using real data at two bases to assess the 
real-world performance of the system. 
Contact tracers involved in the second 
wave of testing and the pilot of the system 
were emailed 22 open-ended survey ques-
tions and asked to provide feedback on 
the CAF SOMS functionality and data flow 
and the utility of an embedded user guide 
(Table 1). The results of the testing and 
piloting were used to refine the system for 
each subsequent stage of the formative 
evaluation and implementation.

The final phase of the development and 
evaluation process was a national roll-out 
of the CAF  SOMS in April 2021. A short 
user feedback survey was also sent to the 
broader CAF contact tracing community, 
and analyses are underway to validate the 
accuracy and completeness of COVID-19 
cases and contact data to identify strengths 
and weaknesses.

Lessons learned

The preliminary results of the formative 
evaluation are promising and suggest that 
the CAF SOMS is an effective tool for con-
tact tracing. User perceptions of the sys-
tem were positive, and some suggested 
improvements could be acted on immedi-
ately during the phased development and 

implementation of the system (e.g. provid-
ing additional response options in drop-
down menus, correcting the auto- 
calculations for self-isolation periods, 
using additional variables for filtering and 
searching for records and searching for 
contacts directly rather than through case 
files, simplifying the process to close con-
tact records separately from cases). 
Although some feedback could not be 
addressed prior to the national roll-out 
(e.g. include checkboxes to indicate “no 
change” for contact follow-up, add case 
follow-up forms), these items may be 
addressed in future versions of the data-
base, and the changes that were priori-
tized and carried out were well received. 

Overall, a key lesson learned is that newly 
developed outbreak management informa-
tion systems must be continually evalu-
ated to proactively ensure they function 
adequately as new information and shift-
ing priorities emerge. In this regard, our 
preliminary formative evaluation results 
suggest that the built-in flexibility of the 
CAF SOMS design supports the ability to 
make critical system modifications as 
required to meet changing outbreak man-
agement needs. 

COVID-19 and beyond:  
recommendations and  
future directions

The COVID-19 pandemic has underscored 
the need for better disease surveillance 

FIGURE 1  
Development and formative evaluation of the CAF SOMS

• Definition of business 
requirements

• Definition of  
variables

• Validations

• Definition of role 
permissions

• Design of forms

• Refinement of 
functionality

• 3 phases of testing 
and piloting integrated 
with the CAF SOMS 
development process

• Feedback used to 
iteratively refine the 
system throughout  
the process

• CAF-wide roll-out

• Further evaluation and 
refinement

• Added functionality 
(case follow-up form)

• Expanded use for 
general CAF disease 
surveillance and 
outbreak management 
(additional pathogens)

• Streamlining and 
integration with other 
CAF information 
management systems

System development

Implementation,  
refinement and expansion

Formative evaluation

Abbreviation: CAF SOMS, Canadian Armed Forces Surveillance and Outbreak Management System.



98Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 42, No 3, March 2022

and outbreak management systems that 
allow for timely, informed and agile pub-
lic health management of disease 
threats.7,9 As the emergence of COVID-19 
has demonstrated, the ability to respond 
quickly by continually incorporating 
updated knowledge into systems and pro-
cesses is crucial for managing a novel and 
emerging disease that may not be fully 
understood. Evidence has shown that 
contact tracing, when performed quickly, 
can be one of the most effective strategies 
for disease containment.8 This is espe-
cially true for COVID-19, since it is esti-
mated that approximately 40%, and 
possibly up to 70%, of disease transmis-
sion occurs when cases are presymptom-
atic or asymptomatic.8,10

While the CAF  SOMS was initially 
designed to respond to the current public 
health crisis, the intent is to further scale 
and develop the system for future pan-
demic preparedness. Thus, the system 
was designed to be flexible and adaptable, 
and to allow for the easy incorporation of 
updated public health guidance and epi-
demiology regarding COVID-19, as well as 
for other diseases. Expansion of the sys-
tem to capture other diseases is planned 

for the next phase of system development, 
as well as the inclusion of other function-
ality based on feedback from the forma-
tive evaluation.

Additionally, there are several challenges 
that need to be addressed to maximize the 
uptake and utility of the system moving 
forward. These include streamlining CAF 
data collection mechanisms, integrating 
the system with electronic medical records 
and improving internal and external data 
sharing capabilities. To streamline CAF 
data collection and reduce redundancies, 
it will be necessary to collaborate with 
key stakeholders and system end users. 
Increased promotion of the CAF  SOMS, 
along with training and strong leadership 
support can accelerate this type of organi-
zational change. Dedicated resources and 
continuing multilevel health informatics 
support are key to ensuring sustainability 
of the system, as are efforts to find solu-
tions to create a seamless and connected 
data management system that services the 
entire continuum between clinical care 
and public health. These efforts include 
exploring ways to transfer critical public 
health data, such as case and laboratory 
reports, between the CAF  SOMS and 

electronic medical records, since the latter 
system was not designed for public health 
and epidemiological purposes.

Lastly, since diseases are not constrained 
by jurisdictional boundaries, options 
should be explored to develop a consistent 
approach with external Canadian public 
health agencies. Enhanced data sharing 
would be beneficial for minimizing gaps 
in public health coverage and ensuring 
continuity in case and contact manage-
ment. To this end, alignment with the 
vision of the pan-Canadian Health Data 
Strategy to create an effective, interopera-
ble, integrated health data ecosystem that 
is continually optimized could provide 
additional direction for correcting some of 
the CAF’s current health data manage-
ment limitations, and would ensure a con-
sistent and collaborative approach with 
Canadian public health partners.8 

Conclusion

The results of the CAF  SOMS formative 
evaluation demonstrated the information 
system’s potential as a tool to improve the 
CAF’s disease surveillance and outbreak 
management capability. The system’s 

TABLE 1 
Open-ended survey questions given to contact tracers testing and piloting the CAF SOMS

Does the CAF SOMS contain the correct field and variable options to adequately document case and contact information?

• Were there any data entry fields you felt were missing?
• Were there any data entry fields you felt were not necessary? If so, please explain.
• Were there any missing/incorrect field choices (i.e. missing/incorrect information in drop-down menus)?

Are there any variables or fields that are unclear in terms of what information should be inputted? 

• If yes, please identify these variables/fields and explain.

Is it easy to navigate between forms in the CAF SOMS?

Is it easy to enter information directly into the CAF SOMS while conducting case/contact interviews? 

• If no, please explain.

Do you find it easy to search for specific case and contact files?

• Can you easily find contacts that need to be followed up on using the filtering functions?
• Are there any filtering functions at the top of case/contact lists you feel would be helpful to improve search capability and to manage daily contact tracing work?

Approximately how long did it take you to enter the data in the database for each scenario, on average?

• Do you have any suggestions that might make the process of entering the information in the database faster? If yes, please describe.

Did the process of entering data in the database flow well based on how the different screens and data entry fields were linked? 

• If no, please describe the issues that you noticed with the flow of the process.

Do you feel the Excel spreadsheet reports are (1) easy-to-interpret and (2) helpful for contact tracing work?

Did you find the user guide was easy to follow and contained the information you needed to understand how to use the system? 

• Is there any other information that you think should be added to improve the user guide?

Are there additional features that you think would help to make the CAF SOMS more user-friendly? 

• If yes, please describe the features that you would recommend adding.

Abbreviation: CAF SOMS, Canadian Armed Forces Surveillance and Outbreak Management System.
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success will depend on effective organiza-
tional change, continued leadership sup-
port, and adequate resourcing. Further 
alignment with the vision of the pan-
Canadian Health Data Strategy, along with 
improved data management and collabo-
ration with external public health agen-
cies, can help to increase pandemic 
preparedness and improve outcomes. 
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Highlights

• There are a number of challenges 
involved in conducting longitudi-
nal research in an applied military 
setting during a global public 
health crisis such as the COVID-19 
pandemic. 

• These challenges include but are 
not limited to a sudden transition 
to a distributed remote work envi-
ronment, tight timelines, the need 
to obtain approvals from different 
agencies and departments, having 
to prioritize multiple study objec-
tives, and survey fatigue.

• To overcome these challenges in 
future public health crises, it is 
important to (1) develop and main-
tain collaborative networks across 
government, academia and indus-
try; (2) develop a standard set of 
pre-deployment demographic and 
health indicators to establish a base-
line; and (3) use mixed methods 
approaches for a richer understand-
ing of mental health trajectories fol-
lowing stressful events.

infectious disease experts predict future 
pandemics.7

This research request was addressed via 
an online longitudinal survey and in-depth 
virtual discussions (Figure 1) conducted 

Abstract 

The Canadian Armed Forces (CAF) deployed 2595 regular and reserve force personnel 
on Operation (Op) LASER, the CAF’s mission to provide support to civilian staff at long-
term care facilities in Ontario and in the Centres d’hébergement de soins de longue 
durée in Quebec. An online longitudinal survey and in-depth virtual discussions were 
conducted by a multidisciplinary team of researchers with complementary expertise. 
This paper highlights the challenges encountered in conducting this research and their 
impact on the design and implementation of the study, and provides lessons learned 
that may be useful to researchers responding to similar public health crises in the future.

Keywords: military personnel, mental health, moral injury

Introduction

The Canadian Armed Forces (CAF) 
deployed 2595 regular and reserve force 
personnel to support civilian staff at long-
term care facilities (LTCF) and Centres 
d’hébergement de soins de longue durée 
(CHSLD) in Ontario and Quebec as one 
component of Operation (Op) LASER. The 
Op LASER deployment involved noncom-
bat deployment experiences that can be 
associated with decreases in psychological 
well-being,1 including short-notice deploy-
ment, quickly developed training, uncer-
tain deployment roles and end dates, 
working extremely long hours over multi-
ple days and, for some, being away from 
family, which past CAF research has 
shown accounted for most of the burden 
of mental illness.2 Op LASER to LTCF and 
CHSLD also involved novel stressors, 
including the risk of exposure to a largely 
unknown, highly contagious virus (i.e. 

COVID-19), and for many personnel, 
working with vulnerable and ill elderly 
populations.3,4 Indeed, CAF Op LASER 
reports5,6 documented military personnel 
witnessing some residents being handled 
roughly, being denied food or not being 
fed properly, as well as extensive staffing 
shortages and problems and significant 
infection control issues. 

Given the extraordinary nature of this 
operation, the CAF Surgeon General and 
Chief of Military Personnel requested 
research support to (1) understand the 
impact of this mission on the mental 
health and well-being of Op LASER per-
sonnel; (2) assess operational recovery; 
and (3) identify the risk and resilience fac-
tors that may affect the impact of this mis-
sion on mental health and well-being. 
Findings would inform preparation, train-
ing and support for similar missions—
especially important as public health and 

https://doi.org/10.24095/hpcdp.42.3.03
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by a multidisciplinary team of researchers 
from Defence Research and Development 
Canada—Toronto Research Centre, Director 
General Military Personnel Research and 
Analysis (DGMPRA), Canadian Forces 
Health Services Group, Royal Military 
College of Canada, and HumanSystems 
Inc., with complementary expertise in 
mental health, including moral injury, and 
organizational psychology. This paper 
briefly highlights the challenges we 
encountered and the impact of these chal-
lenges on the design and implementation 
of our study, and provides lessons learned 
that may be useful to researchers respond-
ing to similar missions in the future.

Challenges

1. Sudden transition to a distributed, 
remote work environment to comply with 
recommended public health measures

The key challenge was designing and 
implementing our study during a pan-
demic, while transitioning to a distrib-
uted, remote work environment. Initially, 
access to infrastructure, software and hard-
ware, and other tools for sharing informa-
tion across multiple organizations was not 
ideal, with limited guidance around best 

practices, although Department of National 
Defence (DND) Information Technology 
Support services worked very hard to 
facilitate this transition. Team members also 
had to juggle care of their dependents, 
overseeing virtual learning of their school-
aged children, and other responsibilities 
while supporting the study requirements. 

2. Tight timelines

The short span of time between the pro-
vincial requests for military support to 
LTCFs and the start of Op LASER meant 
that the study had to be designed and 
implemented very quickly (Figure 1). 
Indeed, as the research team was still 
working to obtain organizational approv-
als, the military client informed the 
research team that the first wave of Op 
LASER personnel sent to the LTCFs would 
be completing their deployment within a 
week or two. The fact that the information 
requested on the mental health and well-
being of Op LASER personnel had to be 
collected right away contributed to addi-
tional time pressures.

3. Levels of approval across organizations

Our team members belong to multiple 
organizations, each with its own process 

of project approval and funding and 
resource allocation. Usually, during pro-
gram formulation and project planning, 
sufficient time, i.e. up to a few months, is 
set aside to obtain all organizational 
approvals (i.e. client, organizational, fund-
ing, ethics review and public opinion 
research*). For the Op LASER study, these 
approvals had to be obtained within a 
matter of weeks.

4. Need for virtual platform

Given the active community transmission 
of a new infectious disease, both the sur-
vey and the discussions had to be imple-
mented virtually. Virtual platforms meeting 
or exceeding government and DND secu-
rity directives to protect sensitive personal 
and health data had to be quickly identi-
fied and implemented. This particularly 
delayed the development of the discussion 
methodology by several weeks.

5. Prioritizing multiple study objectives

The request from the Surgeon General and 
the Chief of Military Personnel had several 
components, encompassing multiple out-
comes and numerous risk and resilience 
factors operating at multiple (individual, 

FIGURE 1  
Decision dates, deployment and data-collection timelines for Op LASER study

Abbreviations: CAF, Canadian Armed Forces; CDS, Chief of Defence Staff; CFHS, Canadian Forces Health Services; DGMPRA, Director General Military Personnel Research and Analysis;  
DRDC-TRC, Defence Research and Development Canada—Toronto Research Centre; HREC, Human Research Ethics Committee; LTCF, long-term care facility. 

Notes: Survey data were collected over multiple points (T1–T3) to allow for longitudinal analysis. Positive and negative mental health outcomes, moral distress, moral injury, moral injury out-
comes, coping and social support were repeated at all three timepoints to assess long-term impacts of Op LASER, while demographic and military characteristics and help-seeking for mental health 
concerns were included only in one or two time-point(s), as appropriate.
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team and organizational) levels. Research 
suggests there may be greater response 
burden (and higher dropout towards the 
end) for longer surveys.8 Hence, measur-
ing multiple constructs within a reason-
able survey length posed challenges. 

6. Operational demands that may 
necessitate less than optimal study design

High operational tempo related to the mis-
sion delayed the obtaining of demographic 
information for the full cohort from 
administrative databases to inform a prob-
ability sampling strategy. This delay 
necessitated the use of poststratification 
weighting methods that may be less 
robust in controlling for nonresponse bias. 

7. Baseline indicators

Ideally, to obtain a measure of the positive 
or negative mental health impact of Op 
LASER, our team would have measured 
and controlled for baseline mental health 
prior to the start of the mission. 
Unfortunately, the short timelines made 
this impossible. The lack of baseline mea-
sures prevented us from linking observed 
negative health outcomes to the stressors 
of Op LASER in a more definitive manner 
and limited our ability to identify different 
trajectories of health and ill-health that 
may require different supports.9

8. Survey dissemination and reach

While the list of names and email addres-
ses of military personnel provided to us 
was close to complete, 13% of the e-mail 
addresses were organizational (Defence 
Wide Area Network) email addresses that 
are less accessible to part-time (Class A) 
military members. After Op LASER, many 
military members who participated in the 
mission took leave, went on training or 
deployed to other missions; many reserv-
ists returned to civilian life, which may 
have limited our ability to reach them or 
their willingness or availability to respond. 

9. Survey fatigue/low response rates/
respondent retention

Several factors may have further impacted 
survey response and retention rates. Our 
first survey was launched soon after 
another DND-wide survey (the COVID-19 
Defence Team Survey) concluded; survey 
fatigue potentially reduced response rates. 
Military personnel may have been too 
fatigued or emotional to revisit their expe-
riences by participating in our first survey 

soon after their deployment ended. 
Repetition of key measures across three 
assessment points may have reduced 
retention rates. Time 1 (T1) and Time 2 
(T2) surveys had response rates of approx-
imately 42% and 23%, respectively. T1 
and T2 samples were representative of 
deployment province but not military 
rank, with junior non-commissioned mem-
bers (NCMs) underrepresented. Ongoing 
analyses are exploring representativeness 
based on additional demographic and 
military variables using administrative 
data. These analyses will culminate in 
poststratification weighting to correct for 
sampling bias. At T1 and T2, participants 
were mostly male, mostly of junior NCM 
rank and evenly split between regular 
forces and reservists. Twice as many par-
ticipants had deployed to Quebec as had 
deployed to Ontario. 

Of note, response rates for the discussions 
exceeded expectations: we received expres-
sions of interest from 200 personnel. We 
invited 52 of these to participate in a 
60-minute, semi-structured discussion. Dis-
cussion participants were selected to be 
representative on key characteristics (i.e. 
Op LASER role, gender, rank, province). 
On average, discussions lasted 90 minutes. 

Lessons learned

During the course of this study, we 
learned three important lessons that can 
be applied to future research.

1. Existing capability and established 
collaborative networks facilitate timely 
design and implementation of research

Our research organizations have a history 
of collaborative projects, which greatly 
facilitated the formation of a multidisci-
plinary study team with complementary 
areas of expertise. A strong capability in 
online survey programming and imple-
mentation in one of our organizations 
(DGMPRA) facilitated the online survey’s 
timely launch. Still, institutionalizing ways 
to minimize organizational approvals would 
facilitate timely study design and imple-
mentation in similar missions in future.

2. Developing a standard set of 
pre-deployment demographic and health 
indicators facilitates timely research 
design, data collection, interpretation and 
generalization

It may also be useful to explore develop-
ing a standard set of pre-deployment 

demographic and health indicators that 
could be collected in parallel to, or as part 
of, standard deployment readiness verifi-
cation processes (e.g. Deployment Assistance 
Group screening). These indicators could 
then be accessed as a baseline for short-
fuse research such as Op LASER.

3. Using mixed methods approaches 
facilitates gathering richer information 
and developing more robust 
recommendations

Quantitative data obtained with surveys 
give an indication of how individuals are 
doing, and are usually very appealing to 
senior military leadership. One-on-one 
discussions provide additional depth and 
context, although they take longer, as 
does transcription, translation, coding and 
analysis. 

Conclusion

In this paper, we briefly summarized the 
challenges we encountered in designing 
and implementing the Op LASER research 
project in the midst of a pandemic. Some 
of these challenges were common to 
research in applied military settings 
whereas others were unique to the COVID-
19 context.

Our experience in trying to overcome 
these challenges under very tight time 
constraints while respecting public health 
measures highlights several key recom-
mendations, including the importance of 
(1) developing and maintaining robust 
collaborative networks across govern-
ment, academia and industry; (2) having 
simplified and streamlined and harmonized 
processes for organizational approvals of 
research requiring quick implementation; 
and (3) using mixed methods approaches 
for a richer understanding of trajectories 
of good health and ill-health following 
stressful events. Investing in improve-
ments in these key areas will benefit 
future research efforts to support the men-
tal health and well-being of military 
personnel.
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Highlights

• Top concerns reported by all 
groups centred on the health and 
well-being of loved ones, with 
civilian Defence Team personnel 
reporting higher levels of concern 
compared to Regular and Reserve 
Force personnel. 

• Over 75% of all participants agreed 
that their spouse/partner provided 
them with significant support. 
Family members, supervisors and 
friends were also commonly per-
ceived as providing significant sup-
port (57%–66%).

• A decline in mental health was 
reported by almost half of civilian 
Defence Team personnel and 
approximately one-third of military 
personnel.

• Women, younger respondents and 
those with dependents appear to 
be at risk for lower levels of well-
being during the pandemic.

within the Department of National 
Defence (DND) and the Canadian Armed 
Forces (CAF), which make up Canada’s 
Defence Team, many individuals were 
required to engage in telework or alterna-
tive work arrangements at levels not pre-
viously experienced, with minimal time to 
prepare or acclimatize. Moreover, person-
nel faced significant new stressors in their 
personal lives, including concerns over 
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research assessing pandemic-related challenges and stressors. The current study aimed 
to assess key concerns and general well-being among members of Canada’s Defence 
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unable to work due to restrictions. Though many concerns were endorsed by a substan-
tial proportion of respondents, the most prevalent concerns were related to the health 
and well-being of loved ones. The majority of respondents reported their partner, fam-
ily, supervisors, friends, colleagues and children provided general support. Half of the 
civilian defence staff and one-third of military respondents reported a decline in mental 
health. Women, younger respondents, those with dependents and, in some cases, those 
who were single without children were at risk of lower well-being. 

Conclusion: The pandemic has negatively impacted a substantial portion of the Defence 
Team. When responding to future crises, it is recommended that leaders of organiza-
tions provide additional supports to higher-risk groups and to supervisors who are ide-
ally positioned to support employees during challenging times.
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Introduction

Since being declared on 11 March 2020, 
the COVID-19 pandemic has substantially 
altered the way individuals both live and 
work, requiring organizations and personnel 

to rapidly adapt. In the final week of 
March 2020, a reported 2.8 million 
Canadians were away from their jobs for 
reasons related to the pandemic, and 
those who continued to work were adapt-
ing to working from home.1 Similarly, 
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the health and welfare of their families, 
and the care of those around them. 

The unprecedented social and economic 
impacts of the COVID-19 pandemic fuelled 
an extraordinary demand for real-time, 
high-quality data on Canada’s people, 
society and economy. In light of this 
demand, many organizations (e.g. Statistics 
Canada, the Canadian Institutes of Health 
Research and a number of federal depart-
ments and agencies)1-4 accelerated data 
collection and the dissemination of 
insights on the impacts of COVID-19 on 
individuals and organizations. Accordingly, 
the COVID-19 Defence Team Survey was 
administered to military personnel and 
civilian public service employees within 
the DND/CAF to better understand Defence 
Team members’ experiences and needs 
related to the pandemic, and to provide 
key insights that might enable the DND/
CAF to implement timely measures to 
address the concerns of personnel and 
identify potential areas of future concern. 

Past research has shed light on the impact 
of disease outbreaks on individuals’ lives, 
and on the segments of the population that 
are particularly affected, such as women or 
people with dependent children.5,6 How-
ever, these observations may not general-
ize to the current context, given the unique 
nature of the COVID-19 pandemic. An 
exploratory analysis of the COVID-19 
Defence Team Survey was therefore con-
ducted to identify some of the top chal-
lenges that Defence Team personnel faced 
in various domains of their lives (e.g. 
work, family, health and well-being) in the 
early months of the pandemic, and to iden-
tify particular sociodemographic groups 
within the workforce who may be at risk 
when facing such challenges. 

Methods

The anonymous, cross-sectional COVID-
19 Defence Team Survey was adminis-
tered electronically from 29 April to 22 
May 2020 and was made available to 
Defence Team personnel through an inter-
net link that was promoted and shared in 

Defence Team newsletters, and on web-
sites, social media and other applications. 
Participation was voluntary, with informed 
consent obtained by having participants 
review an information sheet before pro-
ceeding with the survey. Participants 
could complete the survey in either French 
or English. All survey materials and proce-
dures were approved by the DND Social 
Science Research Review Board (SSRRB 
#895/20F). 

Participants

Over 27 000 Defence Team personnel com-
pleted the survey, including 13 688 Regular 
Force, 5052 members of the Primary 
Reserve* and 7487 DND Public Service 
personnel.†

The survey reached the desired popula-
tion. The sample was also generally rep-
resentative across key demographic 
variables, including gender, age and first 
official language, when compared to infor-
mation contained in human resources 
records, although there was an underrep-
resentation of non-commissioned mem-
bers (NCMs). It was not possible to 
calculate a response rate because proba-
bility sampling was not used and there 
were no means to track the number of 
Defence Team members who received the 
survey link. 

A summary of participants’ basic demo-
graphic characteristics is provided in Table 1. 
In addition (results not shown), the 
majority (95%) of DND Public Service 
personnel were indeterminate (perma-
nent) employees. Regular Force personnel 
and Primary Reserve personnel were pre-
dominantly NCMs, as opposed to officers 
(Regular Force: 49% junior NCM, 24% 
senior NCM, 15% junior officer, 13% 
senior officer; Primary Reserve: 61% 
junior NCM, 17% senior NCM, 14% junior 
officer, 8% senior officer). Participants 
were from across Canada and working at 
varying levels within the reporting struc-
ture. Roughly half of Regular Force (53%), 
two-fifths of Primary Reserve (42%) and 
one-third of DND Public Service (31%) 

personnel indicated that they supervised 
personnel.

Measures

The survey was developed based on exist-
ing surveys and approaches, as well as 
discussions with key stakeholders within 
the DND/CAF. Over 70 questions were 
included to examine a wide range of 
themes (e.g. work arrangement, financial 
concerns, well-being); however, only mea-
sures used in the present analyses are pre-
sented here.

Personal characteristics 
Information was collected on a wide range 
of demographic and work characteristics. 
However, only gender, age group, status 
regarding the supervision of personnel 
and family status were considered in the 
present analyses, as similar variables have 
been linked with psychosocial impacts in 
past outbreaks.5,6 Family status was 
assessed based on participants’ marital 
status (single—never married; separated/
divorced or widowed; married/common-
law) and whether they had any dependent 
children under the age of 18 years living 
in their household part-time or full-time. 
This resulted in four categories: single 
(including separated/divorced or wid-
owed)—no dependent children; single 
(including separated/divorced or wid-
owed)—dependent children; married/
common-law—no dependent children; and 
married/common-law—dependent children.

Work context 
To provide a general overview of the work 
context, participants were asked to iden-
tify their primary work arrangement as of 
14 March 2020 (e.g. working from home; 
working at my usual location; not work-
ing—tasks cannot be performed from 
home; not working—no network access; 
not working—COVID-19 related reasons; 
not working—reasons unrelated to COVID-
19 [e.g. parental leave, seasonal job, ill-
ness or disability other than COVID-19, 
caring for children or elderly relatives 
unrelated to COVID-19]; other). 

* Only Primary Reserve members of the Reserve Force were included in this analysis, although a total of 5985 Reserve Force personnel completed the survey. Primary Reserve members serve 
full- or part-time on short-term contracts, and may volunteer in domestic or international operations. Other components of the Reserve Force include the Supplementary Reserve (who are inac-
tive members of the CAF who can serve when requested), the Cadet Organizations Administration and Training Service (who train members of the Canadian Cadet Organizations and Junior 
Canadian Rangers), and the Canadian Rangers (who survey and patrol Canada’s arctic and remote areas). Due to the unique nature of Reserve Force respondents who are not in the Primary 
Reserve, their results will be reported separately.
† Regular Force, Primary Reserve and DND Public Service personnel were treated as distinct groups throughout the paper, in light of important differences across the groups. In particular, mili-
tary personnel may distinguish themselves from DND Public Service personnel, who are generally civilian, owing to their training and the high-risk nature of their occupation. There are also 
important differences among military personnel groups; notably, Primary Reserve personnel may also hold civilian employment and are not necessarily eligible for the same services and 
benefits as Regular Force members. Furthermore, the demographic profile of each group differs in important ways, with a more even gender distribution among DND Public Service personnel 
compared to the military groups, and a generally younger age among Primary Reserve personnel compared to Regular Force personnel. 
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Pandemic-related concerns
Participants reported their degree of con-
cern (“not at all”, “somewhat”, “very” or 
“extremely concerned”; not applicable) 
with 31 items in the context of the pan-
demic. Items were generated based on 
existing measures (e.g. Walter Reed Army 
Institute of Research [WRAIR] Behavioral 
Health Advisory Team – COVID-19 
Assessment,7 Canadian Perspectives Survey 
Series [CPSS]) and reflected a range of 
potential challenges. These touched on 
multiple domains of life, including health 
(e.g. “Contracting COVID-19”), family (e.g. 
“Family stress due to confinement”) and 
work (e.g. “Increase in my work vol-
ume”). The total number of items partici-
pants reported as very or extremely 
concerning was calculated, producing an 
overall indicator of pandemic-related 
concerns.

Well-being 
The approach used in the CPSS3 to assess 
the health impacts of COVID-19 on 
Canadians was adapted by asking partici-
pants to rate their current mental health 
compared to before the start of the pan-
demic on a 5-point scale (“significantly 
worse”, “slightly worse”, “the same”, 
“slightly better” or “significantly better”). 
In addition, participants were asked to 
indicate the extent to which “feeling 
lonely” and “feeling emotionally drained” 
had bothered them over the last two 

weeks on a 4-point scale (“not at all”, 
“several days”, “more than half the days” 
or “nearly every day”).

Support  
Participants’ access to various sources of 
support was assessed by asking them to 
indicate if they had received significant 
levels of support from various individuals 
since the start of the pandemic (e.g. 
spouse/partner, friends and acquain-
tances, supervisor). The type of support 
received was not specified in this ques-
tion. Perceptions regarding the level of 
support received from the immediate 
supervisor were also assessed using items 
adapted from a number of other sources 
(e.g. WRAIR Behavioral Health Advisory 
Team – COVID-19 Assessment,7 Royal 
Ottawa Hospital COVID-19 Survey8). 
Specifically, participants used a 6-point 
scale (“strongly disagree”, “disagree”, 
“some what disagree”, “somewhat agree”, 
“agree” or “strongly agree”; not applica-
ble) to indicate the extent to which they 
agreed with seven statements about their 
supervisor (e.g. “Emphasizes taking care 
of ourselves mentally/physically during 
the COVID-19 pandemic”). Items demon-
strated very high internal reliability 
(Cronbach’s alphas ranging from 0.93 to 
0.95 across the three Defence Team 
groups); thus, mean scores were gener-
ated by calculating the mean of ratings 
across the seven items. 

Analysis

To ensure results were representative of 
the three major groups (i.e. Regular Force, 
Primary Reserve and DND Public Service), 
data were weighted to correct for demo-
graphic differences, or misrepresentation, 
between the sample and the population 
(e.g. underrepresentation of NCMs). 
Specifically, the data were weighted by 
the following variables: organizational 
division within the DND/CAF, first official 
language, sex, rank (for military person-
nel) and employment status (for civilian 
personnel). 

Given the unique context and demo-
graphic profiles of each of the three 
groups, analyses were presented sepa-
rately for Regular Force, Primary Reserve 
and DND Public Service personnel 
(although statistical differences between 
the groups were not tested). Past findings 
indicate that not all people are impacted 
to the same extent during crises (e.g. there 
may be greater impacts among children, 
older adults and those who may be 
socially or medically vulnerable9). Dif-
ferences across subgroups (i.e. gender, 
age, status regarding the supervision of 
personnel and family status) were there-
fore investigated using unadjusted logistic 
regression (for binary variables, e.g. worse 
mental health), Poisson regression (for 
count variables, e.g. number of pandemic-
related concerns) or linear regression (for 
continuous variables, e.g. supervisor sup-
port) analyses. 

Results

Work context 

As a result of physical distancing mea-
sures, drastic changes were made to work 
arrangements across the Defence Team. 
Accordingly, only approximately one-
quarter of the military members (27% 
Regular Force and 23% Primary Reserve) 
and 14% of DND Public Service personnel 
were working at their usual work location. 
Approximately half of the military mem-
bers (49% Regular Force and 52% Primary 
Reserve) and 70% of DND Public Service 
personnel were working from home (part-
time, full-time or flex-time). As well, 15%, 
11% and 8% of Regular Force, Primary 
Reserve and DND Public Service person-
nel, respectively, reported not working 

TABLE 1 
Basic demographic characteristics of respondents (%), unweighted,  

COVID-19 Defence Team Survey, April to May 2020

Characteristic Regular Force Primary Reserve DND Public Service

Gender

Men 82.0 80.1 49.7

Women 16.8 18.9 49.6

Gender diverse 0.2 0.2 0.2

Prefer not to say 1.0 0.7 0.5

Age (years)

Up to 24 12.1 32.5 2.0

25–34 34.6 27.3 11.6

35–44 30.2 15.4 23.5

45–54 18.7 16.4 32.9

55 and over 4.4 8.3 29.9

First official language

English 69.0 78.0 69.2

French 31.0 22.0 30.8

Abbreviation: DND, Department of National Defence.

‡ Only a small proportion of participants reported the other work arrangements (i.e. not working—no network access, not working—COVID-19-related reasons, not working—reasons unrelated 
to COVID-19, other); results are not reported.



107 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 42, No 3, March 2022

because their tasks could not be per-
formed from home.‡

Further analyses revealed that women in 
the Regular Force had higher odds of 
working at their usual location than men 
(odds ratio [OR]woman = 1.76; 95% confi-
dence interval [CI]: 1.54–2.01), which 
may reflect their overrepresentation in 
occupations that are deemed essential, 
such as health care or service delivery. No 
such differences were observed among 
Primary Reserve or DND Public Service 
personnel. Older age groups also generally 
had higher odds of working at their usual 
location relative to those aged 24 years 
and under (Regular Force: OR25-34yrs = 2.65 
[2.19–3.21], OR35-44yrs = 2.41 [1.99–2.93], 
OR45-54yrs = 2.51 [2.06–3.07], OR55+yrs = 2.20 
[1.68–2.87]; Primary Reserve: OR25-34yrs = 1.36 
[1.12–1.64], OR35-44yrs = 1.55 [1.25–1.94], 
OR45-54yrs = 1.86 [1.50–2.29], OR55+yrs = 2.28 
[1.72–3.02]; DND Public Service: OR55+yrs = 
2.12 [1.08–4.16]). This was also the case 
for participants who supervise personnel 
compared to those who do not (Regular 
Force: ORsupervisor = 1.60 [1.44–1.77]; Primary 
Reserve: ORsupervisor = 1.24 [1.08–1.44]; 
DND Public Service: ORsupervisor = 1.20 
[1.00–1.43]). Differences were also noted 
according to family status, although no 
discernable pattern emerged; these results 
are not reported.

Pandemic-related concerns

In addition to drastic changes to their 
work arrangements, Defence Team per-
sonnel reported many concerns due to the 
pandemic, which spanned multiple 
domains of their work and home life. As 
shown in Figure 1, the top concerns gen-
erally touched on the health and well-
being of a loved one, including the 
well-being of one’s spouse/partner or 
child(ren), a loved one contracting 
COVID-19 and the health of a medically 
vulnerable loved one, irrespective of 
whether participants were Regular Force, 
Primary Reserve or DND Public Service 
personnel. DND Public Service personnel 
generally reported concerns in higher pro-
portion, although apparent differences 
between the three groups are likely attrib-
utable to their distinct sociodemographic 
profiles and should be interpreted with 
caution. 

The mean number (standard error) of 
pandemic-related concerns reported by 
participants was 6.82 (0.05) in the Regular 
Force, 5.79 (0.07) in the Primary Reserve, 
and 7.50 (0.06) in the DND Public Service. 

FIGURE 1  
Percent reporting pandemic-related concerns,  

COVID-19 Defence Team Survey, April to May 2020

Abbreviations: CAF, Canadian Armed Forces; DND PS, Department of National Defence Public Service; P Res, Primary Reserve; 
Reg F, Regular Force.
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Although there were some exceptions, 
results of Poisson regression analyses gen-
erally pointed to higher rates of concerns 
among women relative to men, all age 
groups relative to those aged 24 years and 
under, participants who supervise personnel 
relative to those who do not and partici-
pants who have dependent children 
(whether or not they are married) relative 
to those who are single with no depen-
dent children (Table 2). Notably, similar 
rates of concerns were observed between 

men and women among Regular Force 
personnel. As well, similar rates were 
observed between participants in the 
youngest and oldest age groups, and 
between single and married participants 
without dependent children among DND 
Public Service personnel.

Well-being

In light of the various challenges and 
stressors reported by Defence Team 
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personnel, it is not surprising that notable 
impacts on well-being were reported. In 
terms of specific aspects of mental health, 
just over 1 in 10 personnel reported feel-
ing lonely half the days or more in the 
past two weeks (11% Regular Force, 12% 
Primary Reserve and 11% DND Public 
Service personnel). As well, 15% of 
Regular Force, 14% of Primary Reserve 
and 21% of DND Public Service personnel 
reported feeling emotionally drained half 
the days or more in the past two weeks. 

As shown in Table 3, differences in these 
aspects of mental health were also noted 
between groups. Specifically, women were 
consistently more likely than men to 
report feeling lonely. Regular Force and 
Primary Reserve members aged 25 years 
or older had decreased odds of feeling 
lonely compared to those aged 24 years 
and under, as did DND Public Service per-
sonnel aged 35 years or older compared to 
those aged 24 years and under. Supervisors 
also consistently showed decreased odds 
of feeling lonely compared to participants 
who did not supervise personnel. Finally, 
participants who were married—regard-
less of whether they had any dependent 
children—showed decreased odds of 

TABLE 2 
Results of unadjusted Poisson regressions examining the associations of demographic 

factors with pandemic-related concerns, COVID-19 Defence Team Survey, April to May 2020

Regular Force Primary Reserve DND Public Service

IRR (95% CI) IRR (95% CI) IRR (95% CI)

Gender

Men Ref Ref Ref

Women 1.03 (0.99–1.06) 1.16 (1.10–1.24) 1.04 (1.00–1.07)

Age (years)

Up to 24 Ref Ref Ref

25–34 1.41 (1.29–1.53) 1.30 (1.21–1.39) 1.23 (1.09–1.39)

35–44 1.55 (1.46–1.64) 1.57 (1.46–1.69) 1.36 (1.21–1.53)

45–54 1.73 (1.64–1.82) 1.48 (1.37–1.60) 1.15 (1.03–1.30)

55 and over 1.41 (1.33–1.49) 1.12 (1.01–1.25) 0.96 (0.86–1.08)

Supervising personnel

No Ref Ref Ref

Yes 1.23 (1.20–1.27) 1.13 (1.07–1.19) 1.07 (1.03–1.10)

Family status

Single—no dependent child(ren) Ref Ref Ref

Single with dependent child(ren) 1.49 (1.40–1.58) 1.11 (1.02–1.21) 1.36 (1.27–1.47)

Married—no dependent child(ren) 1.22 (1.18–1.27) 1.11 (1.03–1.18) 1.02 (0.97–1.07)

Married with dependent child(ren) 1.64 (1.59–1.70) 1.57 (1.48–1.67) 1.41 (1.34–1.47)

Abbreviations: CI, confidence interval; DND, Department of National Defence; IRR, incidence rate ratio; Ref, reference category.

Note: Bolded values are significant at p < 0.05.

feeling lonely compared to those who were 
single without any dependent children.

In accordance with findings above, 
women consistently showed greater odds 
of feeling emotionally drained. Differences 
were also found across other groups, 
although with less consistency. Regarding 
age, findings generally pointed to increased 
odds of feeling emotionally drained for 
participants who were in their mid-forties 
or younger, and decreased odds for partic-
ipants who were older compared to those 
aged 24 years and under. These findings 
may be related to the degree of childcare 
burden faced by participants in these age 
groups. Indeed, increased odds of feeling 
emotionally drained were also observed 
among Regular Force participants with 
dependent children compared to those 
who were single without any dependent 
children. Finally, Regular Force and DND 
Public Service participants who supervise 
personnel had elevated odds of feeling 
emotionally drained compared to those 
who do not. 

In terms of broad impacts on mental 
health (results not shown), almost half of 
DND Public Service personnel (48%) and 
approximately one-third of military 

personnel (36% Regular Force and 32% 
Primary Reserve) reported that their men-
tal health had gotten worse since the start 
of the pandemic. In particular, 6% of 
Regular Force, 5% of Primary Reserve and 
8% of DND Public Service personnel 
reported that their mental health had got-
ten significantly worse since the start of the 
pandemic.

Support

As shown in Figure 2, Defence Team per-
sonnel most often reported receiving sig-
nificant support from their spouse/partner 
(76%–79% across the three groups). Still, 
roughly 60% also reported that their fam-
ily, friends and, notably, work supervisor 
were significant sources of support. The 
latter is supported by other findings from 
this survey; specifically, the vast majority 
of personnel indicated that their supervi-
sor was supportive in various ways during 
the pandemic (Figure 3). The mean rat-
ings (standard errors) assigned by partici-
pants across the seven items shown in 
Figure 3 were 4.73 (0.01) in the Regular 
Force, 4.81 (0.01) in the Primary Reserve 
and 4.84 (0.01) in the DND Public Service. 

Although perceived supervisor support 
was very high, a few group differences 
were noted (results not shown). 
Specifically, supervising personnel was 
associated with lower support scores 
among CAF personnel (Regular Force: 
Bsupervisor = −0.05 [95% CI: −0.10 to −0.002]; 
Primary Reserve: Bsupervisor = −0.13 [−0.20 
to −0.06]), as was being a woman in the 
Regular Force (Bwoman = −0.15 [−0.22 to 
−0.07]). Some differences by age group 
were also observed, though a clear pattern 
was difficult to discern. For example, 
being between the ages of 35 and 44 years 
was associated with decreased scores 
among both Regular Force (B35-44yrs = −0.09 
[−0.16 to −0.01]) and DND Public Service 
personnel (B35-44yrs = −0.21 [−0.41 to 
−0.02]). However, other findings were 
mixed (Regular Force: B25-34yrs = −0.16 
[−0.23 to −0.09], B55+yrs = 0.20 [0.08 to 
0.31]; Primary Reserve: B45-54yrs = 0.12 [0.03 
to 0.21]; DND Public Service: B45-54yrs = 
−0.24 [−0.43 to −0.05]). No differences 
were observed according to family status.

Discussion

The COVID-19 Defence Team Survey was 
developed to assess Defence Team mem-
bers’ experiences and needs related to the 
COVID-19 pandemic in key areas of their 
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TABLE 3 
Results of unadjusted logistic regressions examining the associations of demographic factors with well-being indicators,  

COVID-19 Defence Team Survey, April to May 2020

Feeling lonely Feeling emotionally drained

Regular Force Primary Reserve DND Public Service Regular Force Primary Reserve DND Public Service

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender

Men Ref Ref Ref Ref Ref Ref

Women 1.50 (1.27–1.78) 1.48 (1.17–1.87) 2.04 (1.70–2.46) 2.12 (1.84–2.45) 2.05 (1.64–2.57) 1.92 (1.67–2.21)

Age (years)

Up to 24 Ref Ref Ref Ref Ref Ref

25–34 0.75 (0.61–0.90) 0.70 (0.56–0.88) 0.69 (0.41–1.16) 1.23 (0.99–1.51) 1.19 (0.95–1.51) 1.15 (0.70–1.88)

35–44 0.55 (0.45–0.67) 0.50 (0.35–0.70) 0.51 (0.31–0.85) 1.76 (1.43–2.17) 1.34 (1.01–1.78) 1.18 (0.73–1.89)

45–54 0.47 (0.37–0.61) 0.26 (0.18–0.37) 0.34 (0.21–0.56) 1.18 (0.94–1.50) 0.77 (0.57–1.03) 0.70 (0.43–1.11)

55 and over 0.30 (0.12–0.46) 0.18 (0.10–0.34) 0.27 (0.17–0.45) 0.72 (0.50–1.03) 0.38 (0.22–0.65) 0.42 (0.26–0.68)

Supervising personnel

No Ref Ref Ref Ref Ref Ref

Yes 0.73 (0.64–0.84) 0.60 (0.48–0.74) 0.72 (0.59–0.87) 1.35 (1.20–1.52) 0.90 (0.74–1.09) 1.18 (1.02–1.36)

Family status

Single—no dependent child(ren) Ref Ref Ref Ref Ref Ref

Single with dependent child(ren) 0.83 (0.66–1.05) 0.79 (0.61–1.03) 1.07 (0.77–1.50) 1.54 (1.20–1.97) 0.99 (0.75–1.30) 1.28 (0.95–1.72)

Married—no dependent child(ren) 0.33 (0.27–0.40) 0.33 (0.23–0.47) 0.27 (0.22–0.34) 0.89 (0.76–1.05) 0.74 (0.56–0.98) 0.54 (0.45–0.65)

Married with dependent child(ren) 0.27 (0.22–0.32) 0.30 (0.21–0.44) 0.34 (0.27–0.43) 1.33 (1.15–1.53) 1.13 (0.88–1.46) 1.03 (0.86–1.24)

Abbreviations: CI, confidence interval; DND, Department of National Defence; OR, odds ratio; Ref, reference category.

Note: Bolded values are significant at p < 0.05.

well-being. Together, results highlight some 
of the central challenges that personnel 
have faced as a result of the pandemic, 
many of which might have stemmed from 
the substantial changes to work arrange-
ments, concern for family members and 
added pressure faced by personnel having 
to navigate daycare and school closures. 

Not surprisingly, many challenges reported 
by Defence Team personnel crossed over 
multiple domains of their work and home 
life. This finding accords with research 
conducted during past outbreaks, which 
highlighted the impacts of confinement on 
family members, challenges related to 
school closures and balancing childcare 
and work-related responsibilities.6,10-12 
Furthermore, issues surrounding the 
impact of physical distancing measures on 
work–life spillover have been docu-
mented. Early in the pandemic, results of 
the CPSS indicated that 40% of Canadians 
who were new to working from home as a 
result of COVID-19 were also living with a 
child under 18 years of age.1 

Given the pervasiveness of such impacts, 
it is not surprising that concerns with 
health and family and issues related to 

mental health and well-being were promi-
nent among Defence Team personnel. 
Similar to these findings, results of the 
CPSS administered in late March to early 
April of 2020 showed that just over half of 
Canadians indicated that their mental 
health had gotten worse since the start of 
the pandemic.2 

Beyond underlining key challenges faced 
by members of the Defence Team, results 
of the survey emphasize that not all of 
them were impacted in the same way by 
the pandemic. To summarize, women 
experienced more concerns, felt lonelier 
and more emotionally drained and experi-
enced less supervisor support. Older per-
sonnel were more likely to work at their 
usual location, had more concerns, were 
less lonely and were more emotionally 
drained. Defence Team members who 
supervised personnel were more likely to 
be working at their usual location, had 
more concerns and were more emotion-
ally drained; however, they were less 
lonely, possibly as a result of greater con-
tact with others through their work with 
subordinates. Married personnel with 
dependent children had more concerns 
than single personnel with no dependent 

children. Married Regular Force personnel 
felt less lonely, but those with dependent 
children felt more emotionally drained. 

Combined, these results indicate that 
women, younger personnel and personnel 
with dependent children were often nega-
tively impacted by the pandemic, consis-
tent with findings based on the general 
population in other countries.13,14 Defence 
Team personnel within these groups may 
have been more likely to face challenges 
posed by the closure of schools and day-
cares, which placed a significant amount 
of added pressure on them.15 Notwith-
standing the importance of such chal-
lenges, results also underline the negative 
impacts of the pandemic on the well-being 
of single Defence Team personnel without 
any dependent children, especially in 
terms of loneliness. Indeed, social isolation 
may be especially pronounced among 
those who live alone or away from loved 
ones,16 and has been linked with poorer 
mental health.17  

In addition to supporting past research,5,6,9,17 
the findings regarding group differences 
underscore the importance of adopting a 
gender-based analysis plus (GBA+) lens 
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represent a snapshot of Defence Team 
members’ experiences and may not ade-
quately reflect the experiences of today. 
Results are also subject to limitations inher-
ent to self-reported data, including recall 
biases and social desirability. As an initial 
step, analyses only explored very general 
group differences in pandemic-related con-
cerns. Further analysis is needed to assess 
group differences regarding more specific 
concerns, such as those involving health, 
work or family. Nevertheless, results to 
date have provided the DND/CAF with 
valuable information on how to best 
address Defence Team members’ needs in 
this challenging context. 

Conclusion

Together, results of the COVID-19 Defence 
Team Survey underscore the critical role of 
organizational initiatives for addressing the 
many challenges personnel may face as they 
strive to be productive while coping with 
the threat of infection, new ways of working 
and the increasingly blurred line between 
their work and personal spaces. In view of 
the pervasive and evolving nature of COVID-
19 restrictions in all spheres of life, contin-
ued efforts to ensure supportive leadership, 
supportive human resources practices and 
safe work conditions will be critical to the 
successful reintegration of personnel into 
the workforce as the crisis subsides. 
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FIGURE 2  
Percent reporting significant levels of support from various sources,  

COVID-19 Defence Team Survey, April to May 2020

Abbreviations: CAF, Canadian Armed Forces; DND, Department of National Defence; DND PS, DND Public Service; P Res, 
Primary Reserve; Reg F, Regular Force.

a Percentage based only on those to whom item applied. “Spouse/partner” percentages are based on subsamples of n = 10 119, 
n = 3253 and n = 5985 for Regular Force, Primary Reserve and DND Public Service personnel, respectively; “Other family mem-
bers” percentages are based on subsamples of n = 11 907, n = 4401 and n = 6521 for Regular Force, Primary Reserve and DND 
Public Service personnel, respectively; and “Child(ren)” percentages are based on subsamples of n  =  6656, n  =  1683 and 
n = 5021 for Regular Force, Primary Reserve and DND Public Service personnel, respectively.
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to account for the unique challenges of 
individual Defence Team members in the 
development of organizational practices, 
policies and programs.18 In particular, it is 
important for leaders of organizations to 
assess and understand the many ways in 
which diverse individuals might be 
impacted when facing a crisis, and to 
carefully consider this information when 
developing policies and support services 
to better serve all members of the work-
force. Indeed, the present findings further 
illustrate how different sociodemographic 
groups may experience the same crisis in 
varying ways and thereby have distinct 
support needs. 

The fact that perceived supervisor support 
was high is encouraging, and may relate 
to the position of supervisors as key play-
ers in monitoring well-being and support-
ing their personnel. Interestingly, Defence 
Team members who supervise personnel 
expressed lower levels of perceived super-
visor support compared to those who do 
not, perhaps due to a greater desire or 
need for support as they navigated the 

new and unique challenges of supervising 
Z are ideally positioned to reduce employ-
ees’ uncertainty and bolster morale in 
times of crisis;20 efforts should be made to 
engage supervisors at all levels in organi-
zational endeavours to address the 
impacts of crises on the workforce. In 
order to ensure that they are well-
equipped for this, it is recommended that 
organizations pay close attention to the 
well-being of personnel who are in super-
visory positions, as they are a key source 
of support for their personnel in times of 
crisis in spite of potentially facing many of 
the same challenges themselves. 

Strengths and limitations

The COVID-19 Defence Team Survey was 
developed and administered over a brief 
period of time, allowing it to provide key 
insights on Defence Team members’ well-
being early in the pandemic. Its strengths 
include the large sample size and wealth of 
novel information it generated regarding 
the workforce in a pandemic context. As a 
cross-sectional survey, however, results 
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FIGURE 3  
Percent agreement with supervisor support statements, COVID-19 Defence Team Survey, April to May 2020

Abbreviations: DND PS, Department of National Defence Public Service; P Res, Primary Reserve; Reg F, Regular Force.
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Highlights

• This study examined health 
be haviours and indicators among 
Canadian military personnel early 
in the COVID-19 pandemic. 

• The most common behaviours 
used to improve or maintain health 
were exercising, healthy eating and 
getting enough sleep. Many of 
these behaviours were associated 
with more favourable mental and 
physical health and lower stress 
levels.

• Results provide valuable informa-
tion on the prevalence of health-
promoting behaviours and their 
associations with indicators of 
well-being. 

• The findings point to key areas 
that could be targeted in future 
health promotion programs and 
interventions to preserve or 
improve health and to maintain 
operational readiness among mili-
tary personnel.

to recreational resources, may have 
affected the ability or motivation to 
engage in such behaviours, with subse-
quent impacts on mental and physical 
health. Although much of the research on 
the individual consequences of the pan-
demic has focussed on its effects on men-
tal health, less attention has been paid to 
health-promoting behaviours, including 
the extent to which the pandemic and 
associated public health measures have 
affected engagement in behaviours to pro-
mote or maintain health. Given the 
increasing evidence of the mental health 
toll of the pandemic, it is important to 

Abstract

Introduction: The COVID-19 pandemic has been linked to increased depression, anxi-
ety and other adverse mental health outcomes. Understanding the behaviours that posi-
tively influence health is important for the development of strategies to maintain and 
improve well-being during the pandemic. 

Methods: This study focussed on Canadian Armed Forces Regular Force members 
(N = 13 668) who participated in the COVID-19 Defence Team Survey, administered 
between April and May 2020. The use of positive health behaviours and the extent to 
which such behaviours were associated with anxiety, depression and self-reported 
change in health and stress levels compared to before the pandemic were examined. 

Results: Depression and anxiety were experienced by 14% and 15% of the sample, 
respectively, while 36% reported that their mental health had gotten worse since the 
pandemic started, and close to half reported worse physical health and stress levels. The 
most common behaviours respondents reported engaging in to maintain or improve 
their health were exercising outdoors, healthy eating and connecting with loved ones. 
Although most behaviours were associated with better health outcomes, meditation and 
connecting with loved ones showed associations with worse health. 

Conclusion: Engaging in behaviours such as exercise and healthy eating was generally 
associated with better health outcomes. Unexpected relationships of meditation and 
connecting with loved ones are discussed in terms of their use in stressful times among 
those with mental health issues, past research on coping strategies and impacts of the 
pandemic and physical distancing on social connections. The findings may have impli-
cations for strategies to promote healthy behaviours during the remainder of the pan-
demic and similar crises in the future.

Keywords: mental health, coping, positive health behaviours, military, COVID-19, stress, 
depression, anxiety

to before the pandemic were found in 
United States military veterans.3 

Health-promoting behaviours, or those 
activities engaged in to maintain or 
improve one’s health, can have a positive 
impact on well-being in normal times. 
However, the public health measures 
taken to curb the spread of the virus, 
including stay-at-home orders, limitations 
on social gatherings and restricted access 

Introduction

Research conducted since early in the 
COVID-19 pandemic has shown its sub-
stantial impacts on mental health. For 
example, increased depression and anxi-
ety among Canadians were reported early 
in the pandemic,1 and fewer Canadians 
reported good or excellent mental health 
compared to before the pandemic.2 In 
addition, declines in mental health compared 
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focus efforts on mitigating the mental 
health impact and managing psychologi-
cal health over the longer term. 

A wealth of research has underscored the 
importance of positive health behaviours 
for mental and physical health and well-
being. For example, physical activity is 
associated with lower levels of stress, 
depression and anxiety,4 and has shown 
efficacy as a treatment for depression and 
anxiety.5,6 Higher fruit and vegetable con-
sumption is associated with lower risk of 
cardiovascular disease, cancer and depres-
sion, as well as greater psychological well-
being.7 Sleep is particularly important for 
health, as poorer sleep health has been 
found to be associated with a greater risk 
of anxiety and depression.8 Social behav-
iours are also important to both physical 
and mental health,9 and social health can 
buffer against adverse mental and physi-
cal health outcomes in the face of stress.10 
Indeed, lack of social support was one of 
the key factors associated with increased 
severity of mental health issues among 
military veterans during the pandemic,11 
and larger pre-pandemic social network 
size was protective of increased psycho-
logical distress among veterans during the 
pandemic.3 Other behaviours, including 
meditation and connecting with one’s 
spirituality, have also been associated 
with positive health outcomes.12-14 

Health-promoting behaviours can have 
positive impacts on the maintenance or 
improvement of mental and physical 
health. However, changes in these behav-
iours may have occurred during the pan-
demic due to disruptions in normal 
activities, such as limitations on social 
gatherings and closures of fitness and rec-
reational facilities, including those nor-
mally used by military members. Several 
studies have found both positive and neg-
ative changes in health behaviours during 
the pandemic, although most have assessed 
them retrospectively. For example, while 
several studies found increases in healthy 
eating,15-17 other research suggested increased 
consumption of junk food and reduced 
physical activity early in the pandemic.18 

As well, several studies have found 
decreased physical activity compared to 
before the pandemic.19-21 In addition, 
increased sedentary behaviour and social 
isolation were found early in the pan-
demic,19 as well as negative changes in 
sleep.22 In fact, studies show a notable 

proportion of individuals have been 
impacted by sleep problems during the 
pandemic: a systematic review estimated 
the global pooled prevalence of sleep 
problems during the pandemic at 35.7%.23

Decreased engagement in positive behav-
iours can have subsequent impacts on 
health. For example, reduced physical 
activity and sleep since the pandemic 
began have been associated with greater 
symptoms of depression, anxiety and 
stress.22 Decreased physical activity has 
also been linked to worse psychological 
well-being20 and increased feelings of 
loneliness,24 while increased sedentary 
behaviour has been associated with worse 
physical and mental health.25 Among mili-
tary health care workers in China, poor 
sleep quality and duration during the pan-
demic have been identified as major risk 
factors for depression, generalized anxiety 
and somatic symptoms.26 Negative changes 
in diet and physical activity during the 
pandemic have also been associated with 
worse subjective well-being.15 

On the other hand, increased engagement 
in such behaviours can result in positive 
changes in health. Inactive people who 
spent more time in outdoor physical activ-
ity during the pandemic showed reduced 
anxiety,27 and increased physical activity 
during the pandemic has also been associ-
ated with better physical health.25 Healthy 
eating and physical activity were protec-
tive factors for adverse mental health out-
comes in a sample of health care workers 
during the pandemic.28 As well, physical 
activity, diet and sleep were all found to 
be protective for mental well-being early 
in the pandemic in a university sample, 
with physical activity being the strongest 
predictor.29

It is clear from research carried out over 
the past year that the COVID-19 pandemic 
has had substantial impacts on mental 
health, as well as on engagement in 
health-promoting behaviours. However, 
there has been little research conducted 
specifically on mental health and health 
behaviours of actively serving military 
personnel during the pandemic. Impor-
tantly, recent prospective research has 
shown that mental health of military vet-
erans declined during the pandemic.3 
Although the military faced many of the 
same public health restrictions as the gen-
eral population, including physical distancing 
requirements, restricted travel and reduced 

access to fitness amenities, members of 
the military also faced unique issues that 
might have made them more vulnerable 
to mental health difficulties. For example, 
many were deemed to be in “essential” 
positions, which required them to con-
tinue to work at their usual location. 
Others faced being deployed or preparing 
to deploy on operations including those in 
support of the long-term care facilities in 
various parts of the country where they 
might be expected to face emotionally dif-
ficult situations. 

Understanding the prevalence of health-
promoting behaviours and their associa-
tions with indicators of well-being can 
provide insight into key areas that can be 
targeted in health promotion programs 
and interventions in order to maintain 
health and operational readiness among 
military members throughout this pan-
demic and other significant potentially 
stressful events. To this end, the goal of 
this study was to examine the engagement 
in positive health behaviours by Canadian 
Armed Forces (CAF) Regular Force mem-
bers early in the COVID-19 pandemic, and 
the association of behaviours with indica-
tors of well-being including depression, 
anxiety and perceived changes in mental 
health, physical health and stress levels 
since the start of the pandemic. 

Methods

Participants 

This study focussed on Regular Force 
members (N  =  13  668) who completed 
the COVID-19 Defence Team Survey. 
Demographic and military characteristics 
of the sample are shown in Table 1. Most 
respondents were men (82.0%), between 
25 and 44 years old (64.8%), and married 
or living common-law (61.6%). Approxi-
mately half of the sample consisted of 
junior non-commissioned members (NCMs). 
A small percentage was deployed in sup-
port of the long-term care facilities in 
Ontario and Quebec (Operation LASER; 
7.0%) or on another operation (1.2%). 
Approxi mately half had children aged 
under 18 years at home.

Procedure 

A convenience sampling strategy was 
used to collect data between April and 
May 2020, whereby members of the 
Defence Team (i.e. CAF members and 
civilian employees of the Department of 
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greater were used to indicate probable 
anxiety and probable depression. 

Perceived changes in mental health, phys-
ical health and stress levels were assessed 
by single items asking respondents to rate 
their mental health, physical health and 
stress levels, respectively, compared to 
before the start of the pandemic.30 Since 
the main goal of this analysis was to 
examine the association of behaviours 
with worse health outcomes, responses 
were dichotomized into “significantly 
worse than before/slightly worse than 
before” versus “the same as before/
slightly better than before/significantly 
better than before,” in order to examine 
the predictors of perceived decline in 
health since the beginning of the 
pandemic. 

Analyses

The data were weighted by sex, rank, first 
official language and respondents’ organi-
zation to ensure that the sample was rep-
resentative of the CAF Regular Force 
population. Multivariate logistic regres-
sion analyses were used to explore the 
association between the independent vari-
ables (i.e. engagement in health behav-
iours) and the outcome variables 
(depression, anxiety, worse mental health, 
worse physical health and worse stress 
levels). Sociodemographic covariates that 
were expected to be associated with the 
outcomes of interest (i.e. gender, age, 
dependent children, marital status and 
rank) were included in the first step. 
Multicollinearity was examined using 
variance inflation factors and correlation 
coefficients; neither indicated the pres-
ence of multicollinearity. 

Results

The prevalence of anxiety, depression and 
self-rated changes in health and stress lev-
els since the pandemic began are shown 
in Table 2. Overall, 14.3% and 14.5% of 
the sample screened positive for depres-
sion and anxiety, respectively. Slightly 
over one-third (36.3%) reported worse 
mental health since the outset of the pan-
demic, and close to half reported worse 
physical health (46.9%) and worse stress 
levels (45.3%). 

The prevalence of engagement in positive 
health behaviours is shown in Table 2. 
The most common behaviours respon-
dents reported engaging in for their 

TABLE 1 
Descriptive characteristics of the Regular Force sample (N = 13 668) responding to the 

COVID-19 Defence Team Survey, April to May 2020

Characteristics n %

Gender 

Men 11 252 82.0

Women 2 285 16.8

Gender diverse 167 1.2

Age (years)

≤ 24 1 644 12.1

25–34 4 719 34.6

35–44 4 114 30.2

45–54 2 552 18.7

≥ 55 601 4.4

Dependent children

No 6 072 50.5

Yes 5 940 49.5

Marital status

Married/common-law 8 400 61.6

Single/divorced/widowed 5 233 38.4

Rank

Junior NCM 6 622 48.6

Senior NCM 3 226 23.7

Junior officer 2 082 15.3

Senior officer 1 700 12.5

Deployment status

Not currently deployed 12 510 91.8

Deployed on Operation LASER 957 7.0

Deployed on another domestic or international operation 163 1.2

Abbreviation: NCM, non-commissioned member.

National Defence [DND]) were invited via 
several means, including chain of com-
mand emails and departmental website 
links, to participate in an online survey. 
Consent to participate in the anonymous 
survey was implied. The research was 
approved by the DND Social Science 
Research Review Board. 

Measures

Positive health behaviours were assessed 
using 10 items adapted from Statistics 
Canada’s “Impacts of COVID-19 on 
Canadians” Data Collection Series.30 
Respondents rated whether, since the start 
of the pandemic, they had been doing any 
of the behaviours (i.e. meditation, exer-
cise, healthy eating, getting enough sleep, 
artistic expression, connecting with loved 
ones, connecting with spirituality and 

learning something new) for their mental 
health, physical health or both. Responses 
were dichotomized into “yes” (i.e. engag-
ing in the behaviour for their health) or 
“no” (i.e. not engaging in that behaviour).

Anxiety was assessed using the 2-item 
Generalized Anxiety Disorder scale (GAD-
2).31 Respondents were asked how often 
during the last two weeks they had been 
bothered by the symptoms “feeling ner-
vous, anxious or on edge” and “not being 
able to stop or control worrying.” 
Depression was assessed using the 2-item 
Patient Health Questionnaire (PHQ-2).32 
Respond ents were asked how often during 
the last two weeks they had been both-
ered by the symptoms “little interest or 
pleasure in doing things” and “feeling 
down, depressed or hopeless.” For both 
scales, established cut-off scores of 3 or 
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worse mental health (aOR  =  1.49; 95% 
CI: 1.34–1.65) and stress levels (1.42; 
1.28–1.57) since the start of the pandemic. 
Similarly, those who reported connecting 
with loved ones reported worse health 
outcomes across all three variables, with 
adjusted odds of 1.28 (1.15–1.42), 1.16 
(1.05–1.28) and 1.15 (1.03–1.27) for 
worse mental health, physical health and 
stress levels, respectively.

Discussion

This study examined behaviours in which 
CAF Regular Force personnel engaged to 
maintain or improve their health early in 
the pandemic. Results indicated that the 
most common behaviours were exercis-
ing, healthy eating and getting enough 
sleep. Not surprisingly, many of these 
behaviours were associated with more 
favourable mental and physical health 
and lower stress levels. Notable excep-
tions included meditation, which was 
associated with greater likelihood of 
depression and anxiety symptoms, as well 
as a worsening of mental health and stress 
levels since the pandemic, and connecting 
with loved ones, which was associated 
with a worsening of mental health, physi-
cal health and stress levels. 

In order to sustain operational readiness, 
military personnel are expected to main-
tain high levels of physical fitness and 
health. It is therefore not surprising that a 
large majority reported exercising (74.3% 
indoors, 86.8% outdoors) and healthy eat-
ing (83.2%) in order to improve their 
health, and in seemingly greater propor-
tions than members of the Canadian gen-
eral population. For instance, results of a 
Canadian survey conducted around the 
same time indicated that only 40% of 
Canadians had exercised indoors, 57% 
had exercised outdoors and 23% had 
changed their food choices to improve 
their physical or mental health.30 High lev-
els of engagement in such behaviours may 
have in part related to operational training 
or ongoing efforts to maintain operational 
readiness among CAF members. However, 
motivations for engaging in such behav-
iours may also have been based on a vari-
ety of other factors. In a US study, the 
primary factors reported as motivations 
for increased engagement in positive 
health behaviours included having more 
time and the need for stress relief. On the 
other hand, decreased engagement in 
positive health behaviours was also 

TABLE 2 
Prevalence of health indicators and engagement in health-promoting behaviours among 

Regular Force respondents to the COVID-19 Defence Team Survey, April to May 2020

Health indicators n %

Probable depression 1 953 14.3

Probable anxiety 1 978 14.5

Mental health worsea since pandemic 4 947 36.2

Physical health worsea since pandemic 6 401 46.9

Stress levels worsea since pandemic 6 184 45.3

Behaviours

Exercising outdoors 11 522 86.8

Healthy eating 11 022 83.2

Connecting with loved ones 10 573 79.9

Getting sufficient sleep 10 046 75.7

Exercising indoors 9 840 74.3

Learning something new 5 765 43.7

Artistic expression 4 039 30.6

Meditation 2 870 21.9

Connecting with my spirituality 2 258 17.2

Other 1 245 11.5
a Includes response options “Slightly worse than before” and “Significantly worse than before.”

mental health, physical health or both 
were exercising outdoors (86.8%), healthy 
eating (83.2%) and connecting with loved 
ones (79.9%). Getting sufficient sleep and 
exercising indoors were also reported by 
approximately three-quarters of respon-
dents. Learning something new was 
reported by close to half of respondents, 
while artistic expression, meditation and 
connecting with spirituality were less fre-
quently endorsed. 

Table 3 presents the adjusted odds ratios 
(aORs) for predicting depression and anxi-
ety, with all variables included in the 
model. Odds of depression were higher 
among those who were younger, without 
children and junior non-commissioned 
members (NCMs). Anxiety was higher 
among women, those with children and 
those in the middle age group (i.e. 35–44). 
Engaging in exercise, healthy eating, get-
ting enough sleep, connecting with loved 
ones and learning something new were all 
associated with lower odds of depression, 
while those who reported meditating for 
their health were 2.15 times more likely to 
meet the cut-off for depression (95% con-
fidence interval [CI]: 1.88–2.46). Exercise, 
getting enough sleep and learning some-
thing new were associated with lower 
odds of anxiety, while those who reported 

meditating were 2.19 times more likely to 
experience anxiety (95% CI: 1.92–2.50).

Table 4 presents the aORs for predicting 
self-rated worse mental health, physical 
health and stress levels since the start of 
the pandemic, with all variables included 
in the model. Odds of reporting worse 
mental health were higher for women, the 
middle age group (35–44) and for officer 
ranks. Odds of reporting worse physical 
health were greater for the older age 
groups, those without children and officer 
ranks. Odds of worse stress levels since 
the pandemic were higher for women, age 
groups older than 24, those with depen-
dent children at home, married respon-
dents and junior NCMs. Exercising indoors 
and getting enough sleep were associated 
with better outcomes across all three 
dependent variables. Outdoor exercise 
was associated with better physical health 
and stress levels, while healthy eating was 
associated with better mental and physi-
cal health. Artistic expression was associ-
ated with better physical health. 
Connecting with one’s spirituality was 
associated with better mental health, 
while learning something new was associ-
ated with better mental health and stress 
levels. Those who reported engaging in 
meditation were more likely to report 
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TABLE 3 
Associations of health behaviours with depression and anxiety among Regular Force 

respondents to the COVID-19 Defence Team Survey, April to May 2020

Characteristic
Model 1: Depression Model 2: Anxiety

aOR (95% CI) aOR (95% CI)

Gender 

Men Ref Ref

Women 1.14 (0.99–1.32) 1.88 (1.65–2.15)

Age (years)

≤ 24 Ref Ref

25–34 0.93 (0.76–1.15) 1.26 (0.99–1.61)

35–44 1.12 (0.89–1.40) 1.43 (1.11–1.85)

45–54 0.87 (0.68–1.12) 1.25 (0.95–1.64)

≥ 55 0.69 (0.47–1.00) 1.13 (0.78–1.65)

Dependent children

No Ref Ref

Yes 0.86 (0.76–0.98) 1.21 (1.07–1.37)

Marital status

Married/common-law Ref Ref

Single/divorced/widowed 1.34 (0.99–1.30) 0.95 (0.83–1.10)

Rank

Junior NCM Ref Ref

Senior NCM 0.66 (0.56–0.78) 0.92 (0.78–1.08)

Junior officer 0.77 (0.66–0.90) 0.91 (0.78–1.06)

Senior officer 0.62 (0.49–0.78) 0.97 (0.79–1.20)

Health behaviours

Meditation 2.15 (1.88–2.46) 2.19 (1.92–2.50)

Exercising outdoors 0.75 (0.65–0.87) 0.77 (0.67–0.90)

Exercising indoors 0.78 (0.69–0.89) 0.81 (0.72–0.92)

Healthy eating 0.85 (0.74–0.98) 1.04 (0.90–1.21)

Getting sufficient sleep 0.34 (0.30–0.38) 0.35 (0.31–0.40)

Artistic expression 0.97 (0.85–1.11) 1.13 (0.99–1.28)

Connecting with loved ones 0.83 (0.73–0.96) 0.94 (0.82–1.08)

Connecting with my spirituality 0.97 (0.83–1.14) 1.00 (0.85–1.17)

Learning something new 0.75 (0.66–0.85) 0.72 (0.64–0.81)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; NCM, non-commissioned member; Ref, reference category.

Note: Bolded results are statistically significant. 

commonly attributed to increased worry 
or stress.21 

The associations of many of the behav-
iours with more favourable health and 
well-being are in line with results of mul-
tiple studies. Regarding exercise, an 
Australian study found that negative changes 
in physical activity and sleep were associ-
ated with a higher likelihood of reporting 
symptoms of depression, anxiety and 
stress.22 Similarly, the association of change 
in physical activity with well-being among 
Canadians has been examined,27 although 

the researchers explored such associations 
among participants identified as either 
active or inactive based on reported levels 
of physical activity and found that 
changes in physical activity were only 
associated with well-being outcomes 
among Canadians who were not generally 
physically active. Specifically, physically 
inactive Canadians who became more 
active reported higher levels of social, 
emotional and psychological well-being. 

Getting enough sleep yielded the strongest 
associations with health and well-being 

indicators. Sleep is now recognized as a 
fundamental component of optimal 
health. Inadequate sleep has been found 
to be involved in the onset or exacerba-
tion of several chronic illnesses.33 
Accordingly, ensuring sleep health has 
been identified as a critical measure for 
preserving overall health during the 
pandemic.8 

Despite many studies pointing to the ben-
eficial effects of meditation on well-
being,13 use of meditation was found to be 
associated with poorer, rather than better, 
mental health. One possible interpretation 
for this is that Regular Force personnel 
who were experiencing worse mental 
health were engaging in meditation to 
manage their symptoms. A US population 
study indeed found that use of mindful-
ness or spiritual meditation was more 
likely among individuals with depres-
sion.34 This same study also found that 
close to one-third of those who practised 
mindfulness meditation did so to treat a 
specific condition, and the vast majority 
(i.e. just over 90%) did so for stress man-
agement or emotional well-being. Medi-
tation is also increasingly being integrated 
into clinical practice to treat mental health 
conditions.35 Thus, its observed link with 
poorer mental health in our study may 
reflect a greater adoption of meditation 
among personnel who were more prone to 
experiencing, or were experiencing, 
poorer mental health more so than reflect-
ing a negative impact of meditating on 
health and well-being. 

Like meditation, social connectedness has 
been linked with better well-being, includ-
ing lower levels of psychological stress 
during the COVID-19 lockdown.36 Yet, 
connecting with loved ones was found to 
be associated with higher odds of report-
ing worse health and stress. While we ini-
tially assumed that connecting with loved 
ones could serve as a proxy for social con-
nectedness, it is possible that this indica-
tor fell short in this regard. Research on 
social support has emphasized the impor-
tance of considering not only the quantity, 
but also the quality of social support that 
individuals receive, with evidence sug-
gesting that quality of support is more 
important as a protective factor against 
depression.9,37 Thus, CAF members may 
have spent a considerable amount of time 
connecting with loved ones, but it is not 
clear whether the quality of these connec-
tions met their needs, particularly early in 
the pandemic when many connections 
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were likely virtual due to physical distanc-
ing requirements. 

Further, researchers have noted the impor-
tance of social relationships for mood, 
describing it as a “‘two-way street’ 
between the person and his or her social 
network.”38,p.300 To the extent that CAF 
members’ discussions with loved ones 
centred on stressors associated with the 
pandemic and the influx of information 
from media, these interactions may have 
exacerbated negative emotions. This may 

especially have been the case among CAF 
members who used social media to con-
nect with loved ones, as frequent interac-
tions with social media during the 
pandemic have been associated with 
depression and anxiety.39

Strengths and limitations

Beyond its large sample size, the strengths 
of this study include its focus on a large 
range of health-promoting behaviours and 
health indicators, including validated 

TABLE 4 
Associations of health behaviours with self-reported changes in health and stress levels since before the pandemic  

among Regular Force respondents to the COVID-19 Defence Team Survey, April to May 2020

Characteristics
Model 3: Worse mental health Model 4: Worse physical health Model 5: Worse stress levels

aOR (95% CI) aOR (95% CI) aOR (95% CI)

Gender 

Men Ref Ref Ref

Women 1.24 (1.12–1.39) 1.10 (0.99–1.22) 1.36 (1.23–1.52)

Age (years)

≤ 24 Ref Ref Ref

25–34 1.17 (0.99–1.37) 0.95 (0.82–1.11) 1.30 (1.11–1.53)

35–44 1.21 (1.01–1.44) 0.86 (0.73–1.01) 1.51 (1.27–1.79)

45–54 1.07 (0.89–1.30) 0.75 (0.63–0.90) 1.41 (1.17–1.71)

≥ 55 0.94 (0.73–1.22) 0.76 (0.60–0.97) 1.42 (1.11–1.83)

Dependent children

No Ref Ref Ref

Yes 1.02 (.93–1.12) 0.85 (0.78–0.93) 1.34 (1.23–1.47)

Marital status

Married/common-law Ref Ref Ref

Single/divorced/widowed 0.98 (0.89–1.09) 0.92 (0.84–1.01) 0.79 (0.71–0.87)

Rank

Junior NCM Ref Ref Ref

Senior NCM 1.00 (0.89–1.13) 0.92 (0.82–1.03) 1.12 (1.00–1.26)

Junior officer 1.34 (1.20–1.50) 1.14 (1.02–1.27) 1.30 (1.16–1.45)

Senior officer 1.41 (1.21–1.64) 1.28 (1.10–1.48) 1.67 (1.43–1.94)

Health behaviours

Meditation 1.49 (1.34–1.65) 1.10 (0.99–1.22) 1.42 (1.28–1.57)

Exercising outdoors 0.92 (0.82–1.04) 0.73 (0.65–0.82) 0.84 (0.74–0.94)

Exercising indoors 0.84 (0.77–0.92) 0.64 (0.58–0.70) 0.79 (0.72–0.86)

Healthy eating 0.83 (0.74–0.93) 0.47 (0.42–0.53) 1.03 (0.92–1.15)

Getting sufficient sleep 0.39 (0.35–0.42) 0.60 (0.55–0.66) 0.39 (0.36–0.43)

Artistic expression 1.01 (0.92–1.11) 0.90 (0.82–0.99) 1.06 (0.96–1.16)

Connecting with loved ones 1.28 (1.15–1.42) 1.16 (1.05–1.28) 1.15 (1.03–1.27)

Connecting with my spirituality 0.87 (0.77–0.98) 1.00 (0.89–1.12) 0.97 (0.86–1.09)

Learning something new 0.75 (0.68–0.82) 1.01 (0.93–1.10) 0.73 (0.67–0.79)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; NCM, non-commissioned member; Ref, reference category.

Notes: Worse mental health, physical health and stress levels includes response options “Slightly worse than before” and “Significantly worse than before.”

Bolded results are statistically significant.

measures for depression and anxiety 
symptoms.31,32 This was also the first study 
to examine health behaviours and indica-
tors among Canadian military personnel 
early in the pandemic and capture the 
impacts when public health measures to 
restrict the spread of COVID-19 were 
newly in place. Nevertheless, a few limita-
tions must be noted. 

As the survey was intended to be broad in 
scope and focussed on a range of topics in 
addition to mental health, in order to keep 
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it at a reasonable length and reduce the 
burden to participants, only abbreviated 
measures and select questions were 
included. As a result, health behaviours 
were assessed using single items that did 
not reflect frequency or duration of 
engagement. No additional information 
was collected on pre-existing behaviours 
or conditions, making it impossible to 
assess change in health-promoting behav-
iours. In terms of the health indicators 
used as outcomes in this study, a positive 
screen on the PHQ-2 or GAD-2 does not 
necessarily indicate a diagnosis of depres-
sion or anxiety, as these are intended to 
be brief screening tools,31,32 while self-
reported changes in mental health, physi-
cal health and stress levels were based on 
retrospective recall. Future research using 
more detailed measures of health behav-
iours, including variables to assess the 
extent and frequency of such behaviours, 
is needed. 

As illustrated in the preceding discussion 
on the unexpected associations of medita-
tion and connecting with loved ones with 
poorer health and well-being, the cross-
sectional nature of the survey poses a con-
siderable challenge for the interpretation 
of findings. Without a clear sense of the 
direction of associations, including the 
direction of the relationship between posi-
tive behaviours and mental health, the 
specific mechanisms and pathways link-
ing health behaviours and indicators 
remain unclear. Longitudinal research is 
needed in order to determine the causality 
of relationships between the variables, as 
well as the impact of the pandemic itself 
on health behaviours and mental health. 

Due to time constraints, we did not use 
probabilistic sampling, limiting our ability 
to make inferences about the CAF popula-
tion. However, the demographic composi-
tion of the sample reflected the 
population  well, and statistical weights 
were applied to account for differences. In 
addition, the study focussed only on 
Regular Force members and is therefore 
not generalizable to all military personnel 
within the CAF. Further research will 
focus on members of the Reserve Force as 
well as civilian Defence Team employees. 
Finally, the survey was administered early 
in the pandemic when physical distancing 
and other public health measures were 
only recently in place. Findings may there-
fore only reflect the context at that specific 
point in time. 

Conclusion

This was the first study to examine health 
behaviours and indicators among Canadian 
military personnel in a pandemic context. 
Results provide valuable information on 
the prevalence of health-promoting behav-
iours and their associations with indica-
tors of well-being, thereby shedding light 
on key areas that could be targeted in 
future health promotion programs and 
interventions. Behaviours found to have 
the strongest associations with well-being 
hold promise as modifiable factors that 
could be leveraged to preserve or improve 
health and maintain operational readiness 
among military personnel in a pandemic 
context. 
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Release notice

Autism Spectrum Disorder: Highlights from the  
2019 Canadian Health Survey on Children and Youth

The Public Health Agency of Canada is pleased to announce the release of the report Autism Spectrum Disorder: Highlights from the 
2019 Canadian Health Survey on Children and Youth. 

The report uses data from the 2019 Canadian Health Survey on Children and Youth (CHSCY), a national survey that collected health-
related information on children and youth aged 1 to 17 years who were living in private dwellings in Canada’s ten provinces and 
three territories.

The findings presented in the report provide new evidence on prevalence, health status and daily life experiences in Canadian children 
and youth with diagnosed autism spectrum disorder (ASD) prior to the COVID-19 pandemic. 

Key highlights

According to the 2019 CHSCY, 1 in 50 (or 2.0%) Canadian children and youth aged 1 to 17 years were diagnosed with ASD. Of these 
individuals:

• males were diagnosed approximately four times 
more frequently than females;

• just over half (53.7%) were diagnosed before the 
age of five; 

• fewer, compared to those without ASD, reported 
having optimal general health (59.3% vs. 89.5%) 
and optimal mental health (39.0% vs. 84.1%);

• over two-thirds (68.7%) had another long-term 
health condition, with attention deficit disorder/
attention deficit hyperactivity disorder, learning 
disability/disorder and anxiety disorder being the 
most common;

• close to three-quarters (73.3%) of those aged 2 to 
17 years had difficulty in at least one functional 
domain, with communication, accepting change 
and making friends being among the most 
common;

• more than three-quarters (78.1%) of those 
attending school had special education needs.

Additional statistics on Canadian children and youth 
with ASD can be found in the report. 

https://doi.org/10.24095/hpcdp.42.3.06

Tweet this article

https://www.canada.ca/en/public-health/services/publications/diseases-conditions/autism-spectrum-disorder-canadian-health-survey-children-youth-2019.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/autism-spectrum-disorder-canadian-health-survey-children-youth-2019.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/autism-spectrum-disorder-canadian-health-survey-children-youth-2019.html
https://doi.org/10.24095/hpcdp.42.3.06
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