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Highlights

• Socioeconomic status (SES) may 
be an important factor in determin-
ing opioid outcomes.

• Only a few research studies to date 
have investigated this relationship.

• We used administrative databases 
to examine the associations between 
SES (measured by area’s income 
quintile) and opioid mortality, hos-
pitalization and emergency depart-
ment (ED) visits.

• We found evidence of a socioeco-
nomic gradient in all opioid-related 
outcomes. The rate ratio between 
lowest income and highest income 
quintiles was approximately 4 for 
mortality and hospitalizations and 
approximately 5 for ED visits.

• The rate ratio between lowest income 
and highest income quintiles was 
generally stable and consistent over 
time. However, the mortality rate 
ratio showed a decreasing trend.

Abstract

Introduction: High levels of income inequality and increased opioid-related harm across 
Canada bring into question the role of socioeconomic status (SES) in the opioid epi-
demic. Only a few studies have examined this association, and most of those have ana-
lyzed this issue on a provincial level. This study examined the association between 
opioid-related health outcomes and SES, and investigated rate ratios over time.

Methods: Administrative databases were used to identify opioid-related mortality, hos-
pitalization and emergency department visits between 2000 and 2017. Patient’s postal 
code was linked to the quintile of median household income at the forward sortation 
area level. Crude rates and age- and sex-adjusted rates in each quintile were calculated, 
as well as the adjusted rate ratio of average annual rates between the lowest and highest 
quintiles. The significance of the time trend of rate ratios for all outcomes was exam-
ined using linear regression.

Results: A stepped gradient of opioid-related outcomes across all income quintiles 
emerged from these data. For mortality, hospitalization and emergency department vis-
its, the average annual rate ratio between lowest quintile and highest quintile was 3.8, 
4.3 and 4.9, respectively. These ratios were generally stable and consistent over the 
study period, albeit the opioid-related mortality SES gap decreased gradually (p < 0.01).

Conclusion: Area income quintile was found to be highly associated with opioid out-
comes. Psychosocial factors (stress, unemployment, housing insecurity) that are typi-
cally concentrated in low SES areas may play a significant role in the opioid epidemic. 
Health policies should address these factors in order to provide effective solutions.

Keywords: analgesics, opioid, mortality, hospitalization, emergency service, hospital, 
social class, opiate addiction, income, time 

Introduction

Canada has seen a significant increase in 
opioid-related mortality and morbidity,1 
rendering the opioid epidemic a challeng-
ing public health priority.2,3 The incidence 

of opioid-related harms continues to 
grow;4,5 for example, the rate of opioid-
poisoning hospitalizations in Canada 
increased by more than 50% over a 
10-year period (2007–2017),6 while the rate 
of opioid-related emergency department 

(ED) visits increased by more than 100% 
in Alberta and Ontario from 2012 to 2017.6 
Many factors influence adverse outcomes 
of opioid use and can affect patients in a 
multitude of ways.7

A potentially important issue in understand-
ing opioid-related harms is socio economic 

https://doi.org/10.24095/hpcdp.42.6.01
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position. Whether conceptualized as socio-
economic status (SES), social class or sim-
ply as income or wealth, one’s location in 
social hierarchies might play a major role 
in opioid-related harms.8,9 Since the mid-
1990s, health sciences have shifted from a 
predominantly biomedical and clinical 
focus to a growing emphasis on population 
health (i.e. “health as a social science”).10 
Using this lens, adverse opioid outcomes 
should be considered in light of the rela-
tionship between social position and indi-
vidual behaviours.1,7,11 

SES is a complex construct, signifying 
one’s position within a social hierarchy, 
and often measured by income, education 
and occupational status.12,13 SES typically 
captures both material and social condi-
tions and reflects both current social and 
economic resources and past conditions.14 
In this regard, lifestyle “choices” such as 
substance use can be seen as not simply 
the result of an individual’s decisions and 
agency. Rather, they are structured by 
aspects of past experience (including fam-
ilies, neighbourhoods, education and other 
earlier life events) in addition to current 
access to material and social resources 
that might help in coping with challenges. 
SES is often spatially concentrated, with 
individuals and families with lower SES 
tending to live in areas with poorer access 
to resources.15,16 

Research linking SES and opioid-related 
harms is emerging.7 Several studies have 
examined this association in the US,17-19 
though there have been few studies in 
Canada at the national level. Carrière et 
al. examined opioid-poisoning hospitaliza-
tions in Canada (excluding Quebec) 
between 2011 and 2016, using the 2011 
National Household Survey (NHS) linked 
to hospitalizations.20 Lower income, lower 
education, unemployment and Indigenous 
identity were found to be associated with 
higher rates of opioid-related hospitaliza-
tions (rate ratio = 3.9 between the high-
est and lowest income quintiles; 95% 
confidence interval [CI]: 3.4–4.6.20). Regard-
less of questions of the validity of NHS 
income data due to the changes in census 
methodology in 2011,21 this study was 
restricted to opioid-poisoning hospitaliza-
tions at one point in time. Importantly, it 
did not assess opioid use disorder (OUD), 
defined by the American Psychiatric 
Association as “a problematic pattern of 
opioid use (both prescribed and illicit) 
leading to problems or distress”22,p.541 with 
several criteria pertaining to dose, craving, 

effects on work or school, use in danger-
ous situations and withdrawal in the 
12-month period.23,24

Canadian studies have examined the asso-
ciation between SES and opioid outcomes 
using provincial databases.25 Researchers 
found in British Columbia that low SES 
(measured by the highest deprivation 
quintile) is associated with a greater 
reduction in life expectancy at birth due to 
overdose-related causes.26,27 A study in 
Ontario found that the prevalence ratios of 
opioid morbidity were two to three times 
higher in the lowest quintile areas com-
pared to the highest,28 probably due to 
higher opioid prescribing rates and lower 
levels of care-seeking behaviour. 

Although such studies can enlighten us 
about provincial patterns, they are of lim-
ited use in painting a national picture. All 
Canadian provinces are facing the opioid 
epidemic,29 and understanding its relation-
ship to SES will be essential to develop 
policies for prevention, harm reduction 
and treatment at a national level. It is also 
important to understand how these rela-
tionships might have changed over time, 
as the epidemic has progressed.30

The objective of this study was therefore 
to examine how rates of opioid-related 
outcomes are related to area SES, and how 
these trends have unfolded over time at 
the national level.

Methods

This retrospective observational study 
analyzed data from Canada from 2000 to 
2017. The methodology of this study has 
been described previously.29 National 
administrative databases were employed 
to provide a complete depiction of all vital 
statistics and all encounters with the uni-
versal health care system in Canada.31 We 
accessed the most comprehensive data 
available in Canadian jurisdictions includ-
ing mortality (from all of Canada, 2000–2012 
and Canada except Quebec, 2013–2017), 
hospitalization (Canada except Quebec, 
2000–2012) and ED visits (Ontario, 2002–
2008 and Ontario/Alberta combined, 2009– 
2012) (Appendix 1).

Data sources

Opioid mortality 
We used the Canadian Vital Statistics 
Death (CVSD) database from 1 January 
2000 until 31 December 2017 to identify 

opioid-related mortality. CVSD is an admin-
istrative database capturing all death 
cases in Canada, with demographic attri-
butes (age, sex and postal code of the 
deceased’s residence) as well as medical 
attributes. The main and additional causes 
of death are coded using the International 
Classification of Disease Tenth Revision 
(ICD-10). Due to a technical limitation, 
opioid mortality data from Quebec were 
not available after 2012 and were not 
included in the average or in the annual 
rate calculation.29 However, we included 
Quebec data in additional analysis of the 
annual rate from 2000 to 2012.  

Opioid hospitalization
The Discharge Abstract Database (DAD) 
contains specific information about each 
hospitalization episode in Canada, outside 
of Quebec. It contains patient demograph-
ics (age, sex and first three characters of 
the postal code of area of residence) as 
well as clinical information. Diagnoses are 
coded according to the ICD Ninth Revision 
(ICD-9) and ICD-10, with up to 25 diagno-
ses listed. The first is the “main” diagno-
sis, and others are comorbidities.32 
Hospitalizations are recorded by fiscal 
year, from 1 April to 31 March. For this 
study, data were available from 2000/01 
until 2012/13.

Opioid ED visits 
The National Ambulatory Care Reporting 
System (NACRS) contains specific infor-
mation about each ED visit in all facilities 
in Ontario (from 2002/03) and Alberta 
(starting from 2010/11); it also contains 
demographic and clinical information. 
Although some facilities in other prov-
inces contribute to NACRS data, only 
Ontario and Alberta contribute from 100% 
of facilities.33 For this study, data were 
available from 2002/03 to 2012/13. We 
included all cases from Ontario in annual 
rates as well as annual average rates. We 
also combined Ontario and Alberta in the 
annual rates starting from 2010/11.

Population and SES estimates
Estimates of population and SES were 
generated using census data. Each year of 
the study period was linked to population 
estimates of the individual’s area of resi-
dence at the forward sortation area (FSA) 
level (Appendix 2). FSAs are relatively 
small geographic units identified by the 
first three characters of the postal code. In 
urban areas, FSAs typically cover roughly 
200 city blocks of major metropolitan 
areas, or entire medium-sized cities. In 

https://1drv.ms/w/s!AisQtl2sNagA5BApNosuBXVKQ6q2?e=L1L6fZ
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rural areas, FSAs usually include larger 
regions.34 

SES was estimated by FSA median annual 
total gross household income. Aggregate-
level indicators are the most-used mea-
sures of SES in health research35 and the 
use of FSAs enabled identification of local 
differences in opioid-related mortality with 
a high level of granularity while protecting 
individual confidentiality. FSAs were 
arranged into median household income 
quintiles within provinces. Because of 
changes to the 2011 census,21 income data 
for this year might not be reliable for small 
areas. We therefore used income from the 
2006 census (Appendix 2). To calculate 
average annual mortality rates over the 
whole study period, we used population 
and income estimates from the 2016 cen-
sus. For average annual hospitalization and 
ED visit rates, we used population esti-
mates from 2016 and income estimates 
from 2006. 

Measurements

Opioid mortality 
To identify opioid death cases, we utilized 
the modified algorithm of the Centers for 
Disease Control and Prevention, and added 
heroin to captured entities.29 In this algo-
rithm, underlying cause of death should be 
drug poisoning, while an opioid or opioid-
related entity should be listed in the multi-
ple cause of death codes.36 Appendix 3 
contains the ICD codes for identifying 
opioid- related mortality. A sensitivity of 
75% and a positive predictive value of 
90% were estimated for this algorithm.36

Opioid hospitalization and ED visits
A Canadian Institute for Health Information 
(CIHI) algorithm was used to identify 
opioid- related hospitalizations and ED vis-
its—including both opioid poisonings and 
opioid use disorders.37 To capture hospital-
izations before the full implementation of 
ICD-10 in Canada, we also used ICD-9 
codes (Appendix 4).17 A sensitivity of 75% 
and positive predictive value of about 80% 
were reported for this algorithm.38 We con-
sidered all fields of diagnosis if they con-
tributed significantly to the duration of 
hospitalization or ED visit.37 

Data analysis 

For deaths, hospitalizations and ED visits, 
we linked cases to the FSA population 
estimate and income quintile of the 
respective year of the census. We excluded 

cases missing postal codes, as well as 
cases in FSAs that could not be assigned 
income quintiles or for which median 
income was suppressed by Statistics 
Canada for confidentiality reasons. We 
calculated crude annual rates of opioid 
mortality, hospitalization and ED visits 
within each income quintile by summing 
all cases per annum and dividing them by 
the estimated population. For average 
annual rates, the numerator was all cases 
over the study period, while the denomi-
nator (population estimate from 2016 cen-
sus year) was multiplied by the number of 
follow-up years. We adjusted all rates for 
age and sex differences between income 
quintiles using direct standardization.39 
Consistent with the CIHI method,37 the 
Canadian population from the 2011 census 
was used as the standard population,40 
with age in 5-year intervals.

Rate ratios of the average annual age- and 
sex-standardized mortality, hospitaliza-
tion and ED visits rates were computed by 
dividing the rate in each income quintile 
by that of the highest quintile. The 95% 
CIs for rate ratios were computed using 
the method suggested by Newman.41 We 
used the lowest and highest income quin-
tiles for the annual rate ratio calculation. 
We plotted the rate ratios of the mortality, 
hospitalization and ED visits over the 
study years. The significance of the slope 
was examined by estimating a linear 
regression between the year and rate ratio. 
A significance level of 5% was used for all 
statistical tests. 

Ethics approval was obtained from the 
University of Waterloo Office of Research 

Ethics (ORE#41558). Data were accessed 
through the South-Western Ontario 
Research Data Centre (SWORDC), and 
analyses were performed using SAS ver-
sion 9.4 (SAS Institute Inc., Cary, NC, 
USA). The numbers of cases and crude 
rates were rounded, according to Statistics 
Canada’s confidentiality rules, while 
adjusted rates and rate ratios were pro-
duced using unrounded numbers.

Results

Average annual rates were based on the 
realized 19 560 death cases, 82 125 hospi-
talizations and 71 055 ED visits. Of these, 
96.4%, 94.5% and 100% were linked to 
an FSA with an estimated income quintile, 
respectively. Linkage success was higher 
for the annual crude rates, with 99.4%, 
98.9% and 100% for death cases, hospi-
talizations and ED visits, respectively. 

The crude average annual opioid-related 
mortality rate ranged from 17.9 cases per 
million in the highest income quintile to 
69.0 cases per million in the lowest 
income quintile. Adjusted rates ranged from 
18.6 to 72.1 cases per million between 
the highest and lowest income quintiles, 
respectively (Table 1). Therefore, the rate 
ratio between the lowest and highest income 
quintiles was 3.8 (95% CI: 3.6–4.0).

Crude average annual rates of opioid-
related hospitalization ranged from 91.2 
hospitalizations per million in the highest 
quintile to 402.8 hospitalizations per mil-
lion in the lowest quintile (Table 2). The 
adjusted rates also ranged from 96.5 to 
413.2 cases per million between the 

TABLE 1 
Average annual opioid-related mortalitya rate per million in Canada (excluding Quebec)  

by forward sortation area income quintile between 2000 and 2017

FSA income 
quintile

Death cases Populationb

Average 
annual 

crude rate

Average 
age- and 

sex-adjusted 
rate 

Adjusted 
rate ratioc 95% CI

1 (highest) 1585 4 923 280 17.9 18.9
1.0 

(reference)

2 2325 5 115 515 25.3 26.4 1.4 1.3–1.5

3 4035 6 070 270 36.9 38.5 2.0 1.9–2.2

4 4960 6 086 520 45.3 48.2 2.6 2.4–2.7

5 (lowest) 5955 4 792 290 69.0 72.1 3.8 3.6–4.0

Abbreviations: CI, confidence interval; FSA, forward sortation area.
a Data from the Canadian Vital Statistics Death (CVSD) database.
b Population estimates are based on census data.
c Rate ratios are based on rates by areas’ household income quintile.

https://1drv.ms/w/s!AisQtl2sNagA5BApNosuBXVKQ6q2?e=L1L6fZ
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highest and lowest income quintiles, and 
the rate ratio between the lowest and 
highest income quintiles was 4.3 (4.2–
4.4). The crude and adjusted average 
annual rate of ED visits ranged from 165.8 
and 175.4 in the highest quintile to 842.1 
and 861.6 per million, respectively (Table 3). 
Thus, a more pronounced rate ratio of 4.9 
(4.8–5.1) for the average annual rate of 
ED visits was seen over the study period. 

The time trend of the rate ratio between 
the lowest and highest income quintiles 
showed that the lowest quintile consis-
tently had higher rates of opioid-related 
mortality, hospitalizations and ED visits 
(Appendices 5–9). Income-related inequal-
ity in opioid-related mortality rates decreased 
from 2000 to 2017 (Figure 1A). We esti-
mated the slope of the linear time trend to 
be −0.13 (p < 0.01). When we restricted 

TABLE 2 
Average annual opioid-related hospitalizationa rate per million in Canada (excluding 
Quebec) by forward sortation area income quintile between 2000/01b and 2012/13b

FSA income 
quintile

Hospitalization 
cases

Populationc

Average 
annual 

crude rate

Average 
age- and 

sex-adjusted 
rate

Adjusted 
rate ratiod 95% CI

1 (highest) 4 520 4 923 280 91.2 96.5
1.0 

(reference)

2 5 835 5 115 515 135.6 138.9 1.4 1.4–1.5

3 9 020 6 070 270 200.0 203.8 2.1 2.1–2.2

4 15 785 6 086 520 276.2 284.7 3.0 2.9–3.0

5 (lowest) 21 855 4 792 290 402.8 413.2 4.3 4.2–4.4

Abbreviations: CI, confidence interval; FSA, forward sortation area. 
a Data from the Canadian Vital Statistics Death (CVSD) database.
b Fiscal years.
c Population estimates are based on census data.
d Rate ratios are based on rates by areas’ household income quintile.

TABLE 3 
Average annual opioid-related emergency department visitsa rate per million in Ontario  

by forward sortation area income quintile between 2002/03b and 2012/13b

FSA income 
quintile

ED visit cases Populationc

Average 
annual 

crude rate

Average 
age- and 

sex-adjusted 
rate

Adjusted 
rate ratiod 95% CI

1 (highest) 5 015 2 749 745 165.8 175.4
1.0 

(reference)

2 8 205 2 601 525 286.7 301.6 1.7 1.7–1.8

3 15 190 2 912 585 474.1 499.0 2.8 2.8–2.9

4 20 625 2 808 070 667.7 710.1 4.1 3.9–4.2

5 (lowest) 22 020 2 377 180 842.1 861.6 4.9 4.8–5.1

Abbreviations: CI, confidence interval; ED, emergency department; FSA, forward sortation area.
a Data from National Ambulatory Care Reporting System metadata (NACRS). 
b Fiscal years.
c Population estimates are based on census data.
d Rate ratios are based on rates by areas’ household income quintile.

the analysis to 2000 to 2012 from all of 
Canada (Figure 1B), the slope was less 
pronounced (−0.10) but was still signifi-
cant (p = 0.01).

Conversely, income-related inequality in 
opioid-related hospitalizations from 
2000/01 to 2012/13 did not change signifi-
cantly, with an estimated slope of 0.01 
(p  =  0.08) (Figure 2). The inequality in 
opioid-related ED visits also did not show 
a significant change from 2002/03 to 
2012/13; the slope of this trend was 0.03 
(p = 0.50) (Figure 3).

Discussion 

This study explored the relationships 
between SES, as represented by the 
income quintile of the area of residence, 
and adverse outcomes from opioid use in 
Canada from 2000 to 2017 for mortality, 

from 2000/01 to 2012/13 for hospitaliza-
tions and from 2002/03 to 2012/13 for ED 
visits. Results indicate a stepped gradient 
in all opioid-related outcomes from the 
highest income quintile to the lowest 
quintile. The rate ratios of the average 
annual rate between the lowest quintile 
and highest quintile were 3.8, 4.3 and 4.9 
for mortality, hospitalization and ED vis-
its, respectively. This gradient was gener-
ally stable and consistent over the study 
period. However, mortality in equity seemed 
to be gradually reducing from 2000 to 
2017.

These results are similar to those of a pre-
vious study of opioid-related hospitaliza-
tions (rate ratio of 3.9).42 However, our 
study found that the same SES inequities 
found in hospitalization risk extended to 
opioid-related mortality and ED visits. 
This is also similar to patterns found in 
mortality due to other causes associated 
with high-risk behaviours, such as HIV 
infections and alcohol-related diseases.43 
In terms of the time trend, this inequity 
was, for the most part, stable over time in 
Canada. However, inequity in mortality is 
decreasing.

Population health research examining 
inequalities in health spans several 
decades. While Canadians have played a 
leading role in developing the population 
health perspective,44 there is no question 
that a catalyst for this thinking arose from 
the classic Black Report published in 
1980.45 The report demonstrated that, 
even after 40 years of universal health 
care, not much had changed in terms of 
income inequality and health. Another 
key message was that the patterns of 
health seen in the population—regardless 
of the specific health outcome—had a 
stepped gradient relationship with income. 
Similar patterns have also been found in 
Canada43,46 and in the United States.47 Our 
results are consistent with this gradient 
phenomenon. That is, there was no appar-
ent threshold above or below which 
everyone shared the same, or even similar, 
risk. Rather, at each level in the income 
gradient there was lower opioid mortality, 
hospitalization and ED visits than in the 
quintile below it. 

To this day, there is no definitive explana-
tion for the existence of income gradients 
in so many health outcomes. Despite the 
unequal distribution we observed, the 
harms of the opioid epidemic are clearly 
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There is no one psychosocial factor that 
can be singled out as the main reason 
people use substances such as opioids. 
We may speculate that feeling marginal-
ized, suffering from discrimination, expe-
riencing trauma, living in social isolation 
or having limited social support drives 
opioid use among people in deprived areas. 
Social capital, which can be conceptual-
ized as an individual or as an area-level 
attribute, broadly refers to relationships 
that allow people or communities to 
access various resources, including mate-
rial, social and psychological supports.50,51 
Socially disadvantaged people or commu-
nities might be less able to mobilize 
resources from others, including family or 
other networks, that could buffer psycho-
social stress.51 Residents of lower-SES 
areas might have higher risk of the sorts 
of both social stressors and adverse events 
that can lead to opioid misuse and poorer 
access to alternative supports. 

Beyond social capital, psychosocial factors 
pertaining to culture and support within 
the community (or the social contagion)52 
play a major role in individual behav-
iours.53 According to social learning the-
ory, people will adapt to and model 
behaviours observed in their social circles 
through attention, memory and motiva-
tion.54 This network effect has been found 
to be a major determinant in many health 
behaviours. For example, having a friend 
who had successfully completed smoking 
cessation was found to decrease the likeli-
hood of smoking by almost one-third.55 
Having a friend with depression was 
highly correlated with the likelihood of 
being diagnosed with depression one-
self.56 Similar results have been reported 
for sleep loss57 and obesity.58 Therefore, 
opioid social contagion (within families, 
social circles or neighbourhoods) could be 
a major factor driving the opioid gradi-
ent.59,60 This effect might be augmented 
when the intersectionality of several socio-
economic factors is accounted for.61 

Providing meaningful economic opportu-
nities, delivering high-quality and equita-
ble health care and education and reviving 
social capital in marginalized areas may 
be among our highest public health priori-
ties in Canada, if we want to get the opi-
oid epidemic under control. Although it 
may not be clear which specific policies 
and programs are required, it is clear that 
ignoring equity issues will dilute the effi-
cacy of interventions.62 

FIGURE 1  
Time trend of rate ratio of the annual opioid-related mortalitya rate per million between the 
lowest and highest income quintile of forward sortation areas in Canada (excluding Quebec) 

between 2000 and 2017 (A) and in Canada between 2000 and 2012 (B)

Abbreviation: FSA, forward sortation area.
a Data from the Canadian Vital Statistics Death (CVSD) database.
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not restricted to people with low income. 
This observation is somewhat different 
from the conventional wisdom that asserts 
poverty and homelessness as the main 
culprits in the opioid epidemic.48 The 
higher risk in quintile 2 compared to quin-
tile 1 (i.e. the highest income quintile) is 
not likely due to higher risk of poverty or 
homelessness. Moreover, the clear and 
consistent gradient suggests that it is not 
material conditions (access to goods, ser-
vices, neighbourhood quality) that matter 
the most. People living in areas in the 
second-highest income quintile in Canada 
are not likely experiencing poverty, nor 
are they tremendously different from 
those in the highest quintile in terms of 
their material well-being. Instead, it sug-
gests that psychosocial factors play a key 
role in this gradient.

In addition to a clear gradient, these data 
allow us to see the progression of the epi-
demic over time, with its effects moving 
from less to more privileged areas. Those 
living in low-income areas were the most 
impacted by various factors that tend to 
be most intense in areas where marginal-
ized people are clustered, and therefore 
felt the effects early. Social marginaliza-
tion has likely intensified psychosocial 
factors that make certain strata of our 
society more vulnerable to this epidemic.49 
However, opioid mortality rates seen in 
the lowest-income areas in 2005 were 
reached by the highest-income areas 8 to 
10 years later. Hence, the closing gap in 
mortality might indicate that the opioid 
epidemic will eventually be felt through-
out Canadian society, and that high SES 
merely delays its effects and cannot pre-
vent it. 
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the need to consider the psychosocial con-
ditions that underly the continuing epi-
demic, as well as to provide equitable 
health care services and reduce the vari-
ous stigmas associated with opioid use 
and treatment.63

Strengths and limitations

This study showed the association between 
SES and opioid-related mortality, hospital-
ization and emergency department visits 
using comprehensive databases over an 
extended period. However, several limita-
tions must be noted. First, some cases 
could have been missed using administra-
tive databases.64 With a sensitivity of 
75%,36,38 for example, it is possible that 
we may have missed some opioid-related 
mortality. However, such misclassification 
is probably not differential. It is not plau-
sible that the coding of opioid outcome 
would be different for individuals living in 
different income quintile areas. Even with 
this potential misclassification that may 
have caused us to underestimate individ-
ual opioid outcomes rates, the rate ratio 
would still be unchanged. In addition, 
although the identified outcomes included 
both prescribed and illicit opioids, this 
distinction would not have changed the 
rate ratio. Second, we used the 2006 
income quintiles for about 10 years of 
assessment, which could have resulted in 
misclassification of areas into quintiles. 
However, areas are not expected to make 
major shifts in relative position over five 
years, for example, from quintile 5 to 
quintile 1. Since we focussed our analysis 
for the rate ratio on the highest and lowest 
quintiles, this misclassification’s effect 
should be negligible. Third, not all data-
bases captured all opioid outcomes 
nationally. For example, the ED visits 
database was only available for Ontario 
and Alberta. However, these are currently 
the most comprehensive databases avail-
able for research. 

Conclusion

While adverse opioid-related mortality, 
hospitalization and emergency depart-
ment visits affect every stratum of SES in 
Canada, they are associated with SES in a 
stepped gradient fashion, and this pattern 
has persisted over the past two decades. 
Material factors cannot be the only expla-
nation; psychosocial factors pertaining to 
support within the family and community 
may make individuals significantly prone 
to adverse opioid outcomes. The results of 
this study illustrate that targeted policy 

FIGURE 2  
Time trend of rate ratio of the annual opioid-related hospitalizationa per million in Canada 
(excluding Quebec) between the lowest and highest income quintiles of forward sortation 

areas between 2000/01b and 2012/13b

FIGURE 3  
Time trenda of annual opioid-related emergency department visitsb rate ratio in Ontario 

(between 2002/03 and 2009/10) and in Ontario and Alberta (between 2010/11 and 
2012/13) in the highest and lowest income quintiles of forward sortation areas

Abbreviation: FSA, forward sortation area.
a Data from the Discharge Abstract Database (DAD).
b Fiscal years.

Abbreviations: AB, Alberta; FSA, forward sortation area; ON, Ontario.
a Fiscal years. 
b Data from National Ambulatory Care Reporting System metadata (NACRS).
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Distributing an opioid overdose medica-
tion (naloxone) in areas with high need is 
an effective intervention that will save 
lives, but it may not treat the root cause. 
Naloxone programs might partially explain 
the slight decrease in opioid mortality 

inequity we found in recent years. 
Nevertheless, they do not prevent hospi-
talization and emergency department vis-
its; hence, inequity in these outcomes 
remained constant—in fact it increased, 
albeit insignificantly. Our results point to 
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frameworks that take into consideration 
psychosocial aspects of SES should be 
adopted. Psychosocial factors should be 
considered in service design and the deliv-
ery of health care interventions, such as 
opioid stewardship, as well as public poli-
cies that address the opioid epidemic from 
an equity perspective.
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Highlights

• The MoveStrong program teaches 
older adults who are pre-frail and 
frail about balance and functional 
strength training and sufficient 
protein intake.

• The program may improve grip 
strength, sit-to-stand functioning 
and dynamic balance.

• The program may be associated 
with improvements in other out-
comes, such as health-related qual-
ity of life and gait speed.

Abstract

Background: This 8-week pilot stepped-wedge randomized controlled trial evaluated 
the MoveStrong program for teaching adults who have frailty/pre-frailty about balance 
and functional strength training and sufficient protein intake to prevent falls and 
improve mobility.

Methods: We recruited individuals aged 60 years and over, with a FRAIL scale score of 
1 or higher and at least one chronic condition, who were not currently strength training. 
The program included 16 exercise physiologist-led hour-long group sessions and two 
dietitian-led hour-long nutrition sessions. We analyzed secondary outcomes—weight, 
gait speed, grip strength, physical capacity (fatigue levels), sit-to-stand functioning, 
dynamic balance, health-related quality of life (HRQoL), physical activity levels and 
protein intake—using a paired t test and a generalized estimating equation (GEE).

Results: Of 44 participants (mean [SD] age 79 [9.82] years), 35 were pre-frail and 9 
were frail. At follow-up, participants had significantly improved grip strength (1.63 kg, 
95% CI: 0.62 to 2.63); sit-to-stand functioning (2 sit-to-stands, 95% CI: 1 to 3); and 
dynamic balance (1.68 s, 95% CI: 0.47 to 2.89). There were no significant improve-
ments in gait speed, HRQoL index scores, self-rated health, physical activity levels (aer-
obic activity and strength training) or protein intake. GEE analysis revealed an 
interaction between exposure to MoveStrong and gait speed, sit-to-stand functioning, 
dynamic balance and HRQoL index scores. The total cost to administer the program and 
purchase equipment was CAD 14 700, equivalent to CAD 377 per participant.

Conclusion: Exploratory analyses suggest MoveStrong exercises may improve gait 
speed, sit-to-stand functioning, dynamic balance and HRQoL index scores in older indi-
viduals who are frail and pre-frail.

Original quantitative research

Encouraging older adults with pre-frailty and frailty  
to “MoveStrong”: an analysis of secondary outcomes  
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Introduction

The Canadian 24-Hour Movement Guide-
lines for adults aged 65 years and older 
recommend muscle-strengthening and 
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balance-challenging activities at least 
twice a week.1,2 There is moderate- to 
high-certainty evidence that functional 
strength and balance training are crucial 
for promoting functional independence 
and mobility and reducing the risk of falls 
in older adults.3-6

As many as 88% of Canadian adults 65 
years and older are not meeting these 
exercise guidelines.7 Furthermore, inade-
quate nutrition and low protein intake is 
common among older adults. Initiating 
exercise when protein intake is insuffi-
cient may cause weight loss and limit 
gains in muscle strength.8 The PROT-AGE 
group recommends individuals 65 years 
and older consume at least 1.0 to 1.2 grams 
of protein per kilogram of body weight per 
day to maintain or regain lean body mass 
and muscle function.9 However, Wijnhoven 
et al.10 found that almost 50% of adults 
aged 55 years and older consumed less 
than 1.0 g/kg/d. Lower protein intake is 
associated with a higher prevalence of 
frailty.11

A major knowledge gap exists in promot-
ing and sustaining programs to increase 
the uptake of balance and functional 
strength training as well as protein intake 
among older adults, particularly individu-
als who are pre-frail or frail.

Previous complex interventions12 evaluat-
ing the implementation of specific types of 
exercises under real-world conditions for 
older adults include home-based exercise 
programs such as the Otago Exercise 
Program13,14 and the Lifestyle-integrated 
Functional Exercise (LiFE) program15, or 
facility-based exercise programs such as 
Mi-LiFE, which is a group-based version 
of the LiFE program16. The goal of these 
three programs is to promote the uptake 
of balance and functional strength train-
ing to prevent falls and manage chronic 
diseases in older adults.

A meta-analysis found the Otago Exercise 
Program reduced the number of falls and 
fall-related injuries (incidence rate ratio 
[IRR] = 0.65, 95% confidence interval 
[CI]: 0.57 to 0.75; and IRR = 0.65, 95% 
CI: 0.53 to 0.81, respectively) compared 
with the control group.17 Similarly, Clemson 
and colleagues15 found that teaching older 
adults how to integrate functional strength 
and balance exercises into daily life activi-
ties (the LiFE program) was associated 
with a reduced fall rate (IRR = 0.69, 95% 

CI: 0.48 to 0.99) and improvements in 
static and dynamic balance and sit-to-
stand functioning, compared with con-
trols. Yet, there is less evidence on how to 
effectively implement strength and bal-
ance training programs into community-
based programs, especially for older 
adults who are pre-frail or frail.16 In addi-
tion, it is still unclear which type of pro-
gram or combination of programs 
promotes long-term participation in physi-
cal activity and encourages older adults to 
exercise at a frequency and intensity to 
confer gains.

The aim of this pilot study was to evaluate 
the feasibility of implementing a balance 
and functional strength training program, 
with attention to protein intake, under 
real-world settings. Our research team col-
laborated with several stakeholders to cre-
ate MoveStrong, a program to teach 
balance and functional strength training 
with attention to protein intake to older 
adults who are pre-frail or frail. In a previ-
ous manuscript, we describe the feasibil-
ity of implementation, the adverse events, 
program fidelity and the participants’ and 
providers’ experience with the MoveStrong 
program.18

The aim of this paper is to report on the 
effects of the MoveStrong program on sec-
ondary outcomes such as frailty indicators 
(i.e. body weight, physical capacity, sit-to-
stand functioning, dynamic balance, grip 
strength and gait speed), health-related 
quality of life (HRQoL), physical activity 
levels and protein intake at baseline and 
follow-up. We also report health care 
resource utilization and costs at 6 months 
prior to starting the intervention and at 
follow-up.

Methods

We conducted this study in accordance 
with the extension of the CONSORT 2010 
reporting guidelines for stepped-wedge 
cluster randomized trials19 and pilot and 
feasibility trials.20 We also used the TIDieR 
(Template for Intervention Description and 
Replication) checklist to promote full and 
accurate description of the intervention.18,21

Trial design

The study design was an 8-week pilot, 
assessor-blinded, multisite, closed cohort 
stepped-wedge randomized controlled 
trial (RCT). Each site was exposed to the 

intervention but not at the same time. 
Before the program began, all sites were 
randomized to start at different time 
points, each 3 weeks apart. At regular 
3-week intervals (the “steps”), one site 
crosses from the control group to the 
intervention group (Figure 1).22 This pro-
cess continues until all sites have been 
exposed to the MoveStrong program.

We selected the stepped-wedge design 
because all participants eventually receive 
the intervention—and hence the benefits 
of progressive resistance training.22 In 
addition, in a parallel design, participants 
allocated to the no-exercise control group 
are more likely to drop out and participant 
blinding is not possible in exercise trials. 
The stepped-wedge RCT is also preferred 
over the traditional parallel RCT when 
sites are substantially heterogenous (e.g. 
rural vs. urban populations, community 
dwelling vs. residential) and the intra-
cluster correlation may be high.19 Lastly, 
this design allowed us to determine the 
feasibility of using a stepped-wedge 
design for a larger pragmatic trial.

Study setting

We evaluated the program in areas that 
typically represent real-world practice, 
and we selected three distinct settings in 
Ontario: retirement homes/assisted living 
facilities, community centres and a family 
health team. We chose one rural site 
(Sudbury) and three urban sites (Cambridge, 
Guelph, Kitchener–Waterloo) to ensure 
diversity in city population, structure and 
health service. There are differences 
between urban and rural populations in 
terms of health-seeking behaviours, health 
status and health service use, cost and 
outcomes. In general, rural residents have 
access to fewer health services and pro-
viders than urban residents.23

The MoveStrong program was imple-
mented and delivered at a kinesiologist-
led clinic partnered with Arbour Trails 
(retirement home/assisted living and 
independent living facility, Guelph, site  1); 
Kinnect to Wellness (physical fitness cen-
tre, Sudbury, site 2); the Village of Winston 
Park (retirement home/assisted living and 
independent living facility, Kitchener, site 
3); and a YMCA that operated at two loca-
tions (Cambridge and Kitchener–Waterloo; 
site 4).

To deliver the exercise program, we con-
tracted exercise physiologists already 
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working at the sites or teaching exercise in 
the community who had at least one year 
of experience delivering exercise to older 
adults. This allowed us to assess the feasi-
bility of real-world implementation rather 
than have it delivered in a research set-
ting. We also contracted two registered 
dietitians to deliver education sessions at 
the northern and southern Ontario sites.

Participants

We included participants if they (1) spoke 
English or attended with a translator; 
(2) were aged 60 years or older; (3) had a 
FRAIL (Fatigue, Resistance, Ambulation, 
Illnesses, and Loss of weight) scale score 
of 1 or higher (i.e. a score of 0 indicates 
robustness, of 1 or 2 indicates pre-frailty 
and of 3 to 5 indicates frailty)24; and 
(4)  had at least one of the following 
chronic conditions diagnosed by a physi-
cian: diabetes, obesity, cancer (other than 
minor skin cancer), chronic lung disease, 
cardiovascular disease, congestive heart 
failure, hypertension, osteoporosis, arthri-
tis, stroke or kidney disease.

We encouraged participants to attend with 
a caregiver/friend for social or physical 
support; the caregiver/friend could also 
complete the screening and assessment 
process to determine if they were eligible 
to enrol in the study.

We excluded individuals who (1) were cur-
rently doing a similar resistance exercise 

two or more times per week; (2) were 
receiving palliative care; (3) could not 
perform basic activities of daily living; 
(4) had severe cognitive impairment (e.g. 
were unable to follow two-step commands 
or could not explain the research study to 
the research assistant); (5) planned to be 
away for more than 1 week during the 
trial; or (6) had absolute exercise contra-
indications. We determined absolute exer-
cise contraindications using the American 
College of Sports Medicine guidelines.25 
We did not exclude individuals who were 
participating in regular aerobic physical 
activity.

Recruitment and randomization

We recruited participants from local pri-
mary care practices, retirement homes/
assisted living facilities and via advertise-
ment in the local community (e.g. physio-
therapy clinics, libraries and churches) 
using face-to-face techniques, traditional 
and social media (Facebook and Twitter), 
posters, flyers and brochures. We set up 
recruitment booths at the two retirement 
home/assisted living facility sites. Because 
of the delay between recruitment and ran-
domization, we decided a priori that par-
ticipants who dropped out prior to 
randomization could be replaced up until 
the start of the intervention.

A biostatistician, independent of the study, 
created a computer-generated randomiza-
tion sequence to randomize sites to start 

the program at one of four start times, 
each 3 weeks apart. A co-investigator 
(MCA) kept the randomization sequence 
concealed, communicating it to all sites 
after randomization. Each site was assigned 
to receive the intervention at calendar 
weeks 19, 22, 25 or 28 (see Figure 1); par-
ticipants who received the intervention 
during later weeks were asked to continue 
their usual activities until the start of the 
program.

Intervention

Exercise program
The MoveStrong exercise program includes 
functional strength training movements 
for older adults of varying abilities, using 
minimal equipment. Each exercise was 
informed by the GLA:D program for 
arthritis26, BoneFit27 and meta-analyses on 
resistance exercise and fall prevention for 
older adults6,28-31. We sought input from rep-
resentatives from the YMCAs of Cambridge 
and Kitchener–Waterloo, Community 
Support Connections, and Osteoporosis 
Canada, as well as patient advocates. To 
promote personal relevance, the exercises 
are aligned with functional movements 
such as lunging/stepping, reaching, squat-
ting, pulling, lifting and carrying, and 
pushing.

Participants were prescribed one exercise 
from each category: stepping (e.g. foot 
stomps, heel drops); step-up or leg exten-
sion (e.g. stationary lunge, seated leg 

FIGURE 1  
Timeline for the MoveStrong program pilot RCT

Abbreviation: RCT, randomized controlled trial.

Study 
start-up, 
training

Pre-rollout 
period

Rollout, exposure and maintenance
Data 

cleaning, 
analysis

Time,  
in weeks

1 to 8 9 to 16 17 to 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 to 52

Site 1 X X X X

Site 2 X X X X

Site 3 X X X X

Site 4 X X X X

Training of staff, orientation to study and program, and materials

Pre-rollout period: Study sites initiate advertisement and recruitment 

Rollout period: Intervention is rolled out every three weeks

Exposure period: Participants participate in the MoveStrong program

Maintenance period: MoveStrong program is complete. Participants are encouraged to sustain behaviour change

X Study visits: Repeated measurements from individuals at fixed time points to allow assessment of period effects
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extension, step-up); reach (e.g. resisted 
thoracic extension, back to wall shoulder 
flexion, shoulder press); squat (e.g. squat, 
sit-to-stand); pull (e.g. elastic band row, 
pull apart, bent-over dumbbell row); 
hinge with or without carry (e.g. seated 
back extension, glute bridge, wall tap hip 
hinge, weighted hinge, hinge plus weighted 
carry); and push (e.g. resisted chest press, 
wall push-up, counter/table push-up).

Each site received a standardized toolkit 
with materials for participant workbooks 
and a trainer manual. The trainer manual 
provided guidance on how to deliver the 
workshop, select and progress exercises, 
adapt exercises for common impairments, 
cueing tips and discussion topics. The 
research team met with the exercise 
physiol ogists at each site for one to two 
hours to demonstrate how to deliver the 
MoveStrong program and to review the 
manual. Each exercise physiologist was 
advised to use informal assessments of 
multiple repetitions maximum and a repe-
tition in reserve strategy to guide exercise 
selection and progression. We instructed 
the exercise physiologist to increase the 
difficulty of the movement if participants 
could perform more than eight repetitions.

Exercise physiologists could decide how 
to deliver the program in their setting—as 
an exercise class or by allowing partici-
pants to work through the program on 
their own or in stations.

Each participant received a one-to-one 
session with an exercise physiologist (not 
blinded to site allocation) who selected a 
starting level and variations for each func-
tional movement, intensity, and number 
of repetitions and sets. The participant 
workbooks included pictures and instruc-
tions for each exercise so that the partici-
pants could practise and exercise at home 
or elsewhere; each participant received 
their workbooks during the one-on-one 
session with the exercise physiologist. 
Participants attended physiologist-led group 
exercise sessions (1 exercise physiologist 
to ≤6 participants) twice a week for 
8 weeks. Program components included a 
warm-up (5 minutes), the exercise pro-
gram (50 minutes) and cool-down (5 min-
utes), during which the exercise physiologist 
led a group discussion on when and 
where participants could practise the 
exercise(s), at home or in a setting of 
choice.

During the first 2 weeks, the focus was on 
form rather than on intensity. Exercise dif-
ficulty, resistance or volume (up to 3 sets, 
up to 8 repetitions) was increased over 
time, with a target intensity of a maxi-
mum of eight repetitions. We did not for-
mally assess one-repetition maximum.

Nutrition education
The nutrition program included two com-
ponents: a nutrition education booklet; 
and two dietitian-led hour-long group 
seminars to answer questions and discuss 
topics related to protein intake. The dieti-
tians were not blinded to allocation. The 
booklet and seminars reviewed the cost of 
preparing high-protein foods; how and 
why to spread protein intake throughout 
the day; how much protein was in the 
participant’s usual diet and how much 
was recommended; low-cost options to 
add protein to meals; easy-to-consume 
protein-rich snacks with minimal prepara-
tion; high quality protein supplements 
(e.g. rapidly digested, high leucine-con-
tent foods, such as whey); and how to 
prioritize high-protein choices in retire-
ment home/assisted living facility restau-
rants. During each seminar, the dietitian 
provided samples of protein-rich snacks. 
Seminars were held during weeks 2 and 5 
to allow time to review material, revisit 
topics and address questions.

We recommended 1.2 grams of protein 
per kilogram of body weight per day and 
20 to 30 grams of protein per meal.8,32 As 
protein intake may be influenced by living 
conditions (e.g. living in a retirement 
home/assisted living facility vs. indepen-
dent living), the dietitian reviewed meth-
ods on how to select high-protein options 
from the retirement home restaurant 
menu. For example, residents learned how 
to estimate the amount of protein in com-
mon foods listed on the menu (e.g. 85 
grams salmon has 19 grams of protein, or 
1 cup of 2% milk has 8 grams of protein).

Outcomes

Frailty indicators
The Fried Frailty Index guided the selec-
tion of frailty indicators. The indicators 
included change in body weight, gait 
speed, physical capacity, physical activity 
(fatigue) levels and handgrip strength.33 
We measured body weight using a cali-
brated scale at baseline (study visit 1) and 
follow-up (study visit 4).

We assessed gait speed using the 10-metre 
walk test34; physical capacity (i.e. fatigue 
levels) using two questions from the 
Center for Epidemiologic Studies Depression 
Scale (“I felt that everything I did was an 
effort” and “I could not get going”)35; and 
physical activity levels with the physical 
activity screen36. The physical activity 
screen assesses moderate- to vigorous-
intensity aerobic physical activity in min-
utes per week and strength training in 
days per week. We did not include the 
MoveStrong exercise program sessions in 
our calculation for strength training.

Grip strength of the non-dominant hand 
was measured in kilograms using a digital 
Jamar Hand Dynamometer.37,38 Other pre-
dictor variables of frailty39 included sit-to-
stand functioning, assessed with the 
30-second chair–stand test40, and dynamic 
balance, assessed with the four-square 
step test41. All frailty indicators, except 
body weight, were measured at baseline 
(study visit 1), study visit 2, study visit 3 
and follow-up (study visit 4).

Health-related quality of life
We assessed HRQoL using the EuroQol 
Group 5 Dimension 5 Level (EQ-5D-5L) 
questionnaire.42 The first part of the ques-
tionnaire comprises five dimensions 
(mobility, self-care, usual activities, pain/
discomfort, anxiety/depression) and each 
dimension has five levels (no problems, 
slight problems, moderate problems, severe 
problems, extreme problems). Scores range 
from 0.9489 (highest reported quality of 
life) to 0.2041 (lowest reported quality of 
life).43 The second part of the question-
naire records the participant’s self-rated 
health on a vertical visual analog scale, 
where the endpoints  are labelled “The 
best health you can imagine” (score of 
100) to “The worst health you can imag-
ine” (score of 0).

Protein intake
We used the 2018 Automated Self-
Administered 24-Hour (ASA24) Dietary 
Assessment Tool (epi.grants.cancer.gov/
asa24/) to conduct interviewer-adminis-
tered diet recalls. We collected three-day 
food records (two weekdays and one 
weekend) to capture an accurate descrip-
tion of each participant’s typical daily 
diet. The ASA24 Dietary Assessment Tool 
is a free web-based instrument that enables 
highly standardized multipass recall to 
obtain detailed information about dietary 
intake using multiple probes and remind-
ers to enhance recall.44 The tool generates 

http://epi.grants.cancer.gov/asa24/
http://epi.grants.cancer.gov/asa24/
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a “total calorie consumption” across all 
meals and snacks consumed in a single 
day and automatically codes carbohy-
drate, fat, protein and alcohol intake.44

Health care resource utilization and costs
We used a health care resource utilization 
and costs questionnaire to assess direct 
and indirect costs of health service utiliza-
tion developed in consultation with two 
health economists (WI and DL). We col-
lected data on intervention costs and 
resource use to assess the feasibility of 
data collection methods for a larger trial. 
The health care resource utilization and 
costs questionnaire consists of six direct 
health care service categories: (1) primary 
care visits; (2) emergency department or 
specialist visits; (3) hospital days; (4) other 
health care provider visits (e.g. nurse, 
physiotherapist, occupational therapist); 
(5) adverse events such as falls and frac-
tures; and (6) lab services.

The questionnaire also asks about partici-
pants’ out-of-pocket costs, such as over-
the-counter medications, supplements or 
devices, the use of homecare, complemen-
tary therapy (e.g. massage therapist, natu-
ropath) and transportation costs. The total 
cost per person was calculated by multi-
plying the number of units of service 
(quantity) by the unit cost (price). We 
reported costs using the 2020 Canadian 
dollar (CAD).

We obtained costs for implementing the 
program from financial records. Because 
the costs associated with developing the 
program were incurred before the trial, 
these are not included. We also did not 
include the costs of evaluating the pro-
gram or of recruiting the exercise physiol-
ogist, because in many instances, the 
relevant organization had existing staff 
that could deliver the program. We also 
did not put a value on the time partici-
pants spent exercising or attending the 
nutrition sessions as we assumed these 
activities were done in their leisure time.

Sample size

We selected a recruitment rate of 10 par-
ticipants at each site because of the pro-
posed class ratio of one instructor to five 
participants. Having 10 participants allowed 
us to determine the feasibility of deliver-
ing two nutrition sessions and two groups 
of exercise sessions at each site.18 We 
allowed sites to over-recruit by one or two 
people.

Data safety monitoring committee

A physiotherapist, a physician and a bio-
statistician, not involved in the trial, 
reviewed potential adverse events after 
three sites completed the program and 
provided guidance for a future trial. There 
were no interim analyses and there were 
no guidelines on stopping the pilot trial.

Statistical analyses

Demographic, health care resource utiliza-
tion and cost data were reported using 
means and standard deviations or as 95% 
confidence intervals for continuous data, 
and as a count and percentage for categor-
ical outcomes. We conducted a paired 
t  test (α = 0.05) on secondary outcomes 
at baseline and follow-up using imputed 
data. We used multiple imputation proce-
dures to impute the missing data values 
(fully conditional specification method, 
number of imputations = 5, maximum 
iterations = 25). We used baseline data 
for sites 1 and 2 at weeks 17 to 18 and for 
sites 3 and 4 at week 24. Follow-up data 
for sites 1 and 2 were at week 30 and for 
sites 3 and 4 at week 36 (see Figure 1). To 
model the interaction between exposure 
to the MoveStrong program and site on 
secondary outcomes we applied a general-
ized estimating equation (GEE). In our 
protocol, we originally planned to do lin-
ear regression, but revised our analysis 
plan to better account for clustering by 
site.45 We had planned to do a subgroup 
analysis with and without caregiver or 
friend participation but not enough care-
givers/friends participated.

For protein intake at baseline, we only col-
lected baseline measures for 40 individuals.

We calculated health care resource utiliza-
tion by multiplying unit costs from the 
2015 Common Billing Codes for family 
physicians and the 2020 Ministry of Health 
Ontario Health Insurance Plan Laboratories 
and Genetics Branch to each resource to 
calculate direct medical costs. We esti-
mated specialist visits at CAD 300.00 and 
allied health professional visits at 
CAD  61.2546; if data were missing, we 
assumed the value to have no associated 
costs and did not include it.

Some participants did not consent to mea-
suring their body weight; we used the 
average body weight for their sex to esti-
mate their protein and energy (kcal/kg/
day) intakes.

Significance (p  values) was reported to 
three decimal places, with statistical sig-
nificance defined as p < 0.05. No correc-
tion (e.g. Bonferroni correction) for multiple 
testing was made because of the explor-
atory nature of the analyses.

All analyses were performed using SPSS 
Statistics for Windows version 27 (IBM 
Corp., Armonk, NY, US).

Ethics

We obtained ethics approval from University 
of Waterloo Ethics committee (#31752).

Results

We screened 75 individuals for eligibility 
and enrolled 44 participants prior to ran-
domization (Table 1, Figure 2); only 39 
individuals started the intervention. One 
participant attended with a caregiver, but 
the caregiver did not enrol in the program.

Mean (SD) age was 79 (9.82) years); 
35 participants were pre-frail, and 9, frail.

Frailty indicators

Intention-to-treat analyses revealed a signif-
icant difference from baseline to follow-up 
for grip strength, sit-to-stand functioning 
and dynamic balance (Table 2). There 
were no significant differences in body 
weight, gait speed, physical capacity 
(fatigue) or physical activity levels at 
baseline to follow-up.

The GEE analysis (linear response, fac-
tor  = exposure to MoveStrong by site, 
covariates = site, within-subject varia-
ble  = study visit, maximum likelihood 
estimate, Wald chi-square) suggests a sig-
nificant interaction for exposure to 
MoveStrong on the following variables: 
gait speed (10-metre walk test), sit-to-
stand functioning (30-second chair–stand 
test), dynamic balance (four-square step 
test) and HRQoL according to the 
EQ-5D-5L index score (Table 3).

GEE analysis indicated there were no 
interactions for body weight, grip strength, 
physical activity levels or protein intake. 
We conducted a similar GEE analysis for 
physical capacity using an ordinal 
response and found no interaction for 
exposure to the MoveStrong program and 
physical capacity (fatigue levels).

Health-related quality of life

Intention-to-treat analysis revealed no signif-
icant difference from baseline to follow-up 
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TABLE 1 
Demographic and health status of MoveStrong pilot randomized control trial participants at baseline, according to site (n = 44)

Characteristics 
Site 1: Arbour  
Trailsa (n = 9)

Site 2: Kinnect to 
Wellnessb (n = 15)

Site 3: Village of Winston 
Parkc (n = 9)

Site 4: YMCAd 
(n = 11)

Mean age (SD), years 78 (11.50) 81 (5.39) 84 (8.80) 72 (7.71)

Mean height (SD), cm 161 (10.89); n = 7 156 (26.18) 160 (7.63); n = 7 161 (7.71)

Mean weight (SD), kg 72 (19.17); n = 7 73 (12.44) 65 (7.64); n = 8 67 (12.80)

Body mass index (SD) 24.96 (3.52); n = 7 29.17 (4.27) 24.99 (4.12); n = 7 25.65 (4.56)

Female sex, n (%) 7 (78) 10 (67) 7 (78) 10 (91)

Ethnicity, n (%)

White 8 (89) 15 (100) 8 (89) 9 (82)

South Asian 0 (0) 0 (0) 1 (11) 2 (18)

Middle Eastern 1 (11) 0 (0) 0 (0) 0 (0)

Marital status, n (%)

Married 2 (22) 7 (47) 4 (44) 7 (64)

Widowed 4 (44) 6 (40) 5 (56) 2 (18)

Single/separated/divorced 3 (33) 2 (13) 0 (0) 2 (18)

Highest level of education, n (%)

Middle school 0 (0) 5 (33) 0 (0) 1 (9)

High school 0 (0) 8 (53) 4 (44) 3 (27)

Higher education (college or university) 9 (100) 2 (13) 5 (56) 7 (64)

Employment, n (%)

Retired (not working) 6 (67) 15 (100) 9 (100) 11 (100)

Medical leave 2 (22) 0 (0) 0 (0) 0 (0)

Part-time (<40 h/wk) 1 (11) 0 (0) 0 (0) 0 (0)

Annual income, CAD

<40 000 3 (33) 7 (47) 3 (33) 4 (36)

40 000–60 000 1 (11) 5 (33) 0 (0) 3 (27)

>60 000 3 (33) 0 (0) 2 (22) 0 (0)

Prefer not to say 2 (22) 3 (20) 4 (44) 4 (36)

Place of residence, n (%)

Retirement home, alone 5 (56) 1 (7) 5 (56) 0 (0)

Retirement home, with someone 0 (0) 0 (0) 2 (22) 0 (0)

In the community, alone 2 (22) 4 (27) 1 (11) 4 (36)

In the community, with someone 2 (22) 10 (67) 1 (11) 7 (64)

Visits from friends and family, n (%)

Daily 3 (33) 9 (60) 2 (22) 1 (9)

Weekly 3 (33) 5 (33) 7 (78) 9 (82)

Monthly 2 (22) 1 (7) 0 (0) 1 (9)

Yearly 1 (11) 0 (0) 0 (0) 0 (0)

Use of homecare in the last 6 months, n (%) 1 (11) 1 (7) 1 (11) 1 (11)

Mean FRAIL scale score (SD) 2.00 (0.50) 2.07 (0.96) 2.11 (0.60) 1.36 (0.67)

FRAIL scale, n (%)

Time feeling tired during the past 4 weeks 5 (56) 6 (40) 5 (56) 7 (64)

Difficulty walking up 10 steps without resting 4 (44) 7 (47) 4 (44) 2 (18)

Difficulty walking several hundred yards 5 (56) 12 (80) 8 (89) 2 (18)

≥5 physician-diagnosed chronic diseases 3 (33) 2 (13) 1 (11) 0 (0)

Weight change >5% in the last 6 months 3 (33) 4 (27) 1 (11) 4 (36)

≥2 components on the FRAIL scale 8 (89) 10 (67) 8 (89) 3 (27)

≥3 components on the FRAIL scale 1 (11) 5 (33) 2 (22) 1 (9)
Continued on the following page
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Characteristics 
Site 1: Arbour  
Trailsa (n = 9)

Site 2: Kinnect to 
Wellnessb (n = 15)

Site 3: Village of Winston 
Parkc (n = 9)

Site 4: YMCAd 
(n = 11)

Comorbidities, n (%)

Cardiovascular diseases 4 (44) 6 (40) 5 (56) 2 (18)

Hypertension 8 (89) 11 (73) 6 (67) 4 (36)

Respiratory illnesses 3 (33) 5 (33) 2 (22) 1 (9)

Bone disease (osteoporosis) 4 (44) 8 (53) 5 (56) 6 (55)

Joint disease 5 (56) 15 (100) 6 (67) 5 (45)

Type 2 diabetes 3 (33) 6 (40) 2 (22) 4 (36)

Low back pain 5 (56) 13 (87) 4 (44) 5 (45)

Falls and fractures in the last 6 months, n (%)

Individuals who fell 1 (11) 4 (27) 1 (11) 0 (0)

Individuals who sustained a fragility fracture 0 (0) 0 (0) 0 (0) 0 (0)

Use of assistive devices, n (%)

Walker 2 (22) 0 (0) 1 (11) 1 (9)

Wheelchair 1 (11) 0 (0) 0 (0) 0 (0)

Physical activity screen, n (%)

Achieved ≥75 min/wk of vigorous-intensity 
aerobic physical activity or ≥150 min/wk of 
moderate-intensity aerobic physical activity

2 (22) 1 (7) 0 (0) 7 (64)

Abbreviations: CAD, Canadian dollar; FRAIL, Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight; h, hours; min, minute; SD, standard deviation; wk, week.

a Arbour Trails retirement home/assisted living and independent living facility, Guelph, Ontario.

b Kinnect to Wellness physical fitness centre, Sudbury, Ontario.

c Village of Winston Park retirement home/assisted living and independent living facility, Kitchener, Ontario.

d YMCA operating in two locations, Cambridge, Ontario, and Kitchener–Waterloo, Ontario.

TABLE 1 (continued) 
Demographic and health status of MoveStrong pilot randomized control trial participants at baseline, according to site (n = 44)

on the EQ-5D-5L index score and on the 
self-rated health score using the visual 
analog scale of the EQ-5D-5L (Table 2); 
however, GEE analysis indicates there 
may be an interaction for exposure to the 
MoveStrong program on EQ-5D-5L index 
scores (Table 3).

Protein intake

Intention-to-treat analyses of average pro-
tein (g/d and g/kg/d) and energy (kcal/
kg/d) intake revealed no significant differ-
ences from baseline to follow-up (Table 2). 
The GEE analysis revealed no significant 
interaction between exposure to the 
MoveStrong program on energy intake 
in kcal/kg/d or protein intake in g/d 
(Table 3).

We found that participants do not con-
sume an equal amount of protein at each 
meal; the highest amount of protein was 
consumed at dinner (baseline: 32.60 
[13.07] g, n = 33; follow-up: 30.71 [8.55] 
g, n = 33), and it was also the only meal 
where the average protein intake was 
within the recommended range of 20 to 
30 g/meal.

After attending the nutrition sessions, par-
ticipants reported consuming new protein-
rich foods (i.e. foods they did not report 
eating at baseline) including meat (fish, 
chicken, turkey, pork, beef); dairy (milk, 
yogurt, cheese); plant-based (whole 
wheat, rice, quinoa); and others (eggs, 
seeds, nuts, protein powder). The average 
protein intake at baseline was 69.46 g/d 
(95% CI: 69.46 to 22.29; n = 39) or 1.01 
g/kg/d (95% CI: 0.91 to 1.11; n = 33) and 
was above the recommended dietary 
allowance (RDA; 0.8 g/kg/d). However, 
14 participants (35%) had a protein intake 
below the RDA, while 27 participants 
(67%) consumed less than our target of 
1.2 g/kg/d.

At baseline, the average percentage of 
energy from protein was within the 
Acceptable Macronutrient Distribution 
Range (AMDR) of 10% to 35%.

The average energy intake at baseline was 
23.81 kcal/kg/d (95% CI: 21.40 to 26.30; 
n  =  39), which was less than the RDA 
(30 kcal/kg/d). Of the 40 participants, 28 
(70%) had an average energy intake less 

than the RDA and 20 (50%) consumed 
less than 21 kcal/kg/d.

Resource use

The total cost to administer the program 
and purchase equipment at all four sites 
was CAD 14 700, or CAD 377 per partici-
pant. The total direct medical cost during 
the study was CAD 22 430, while the total 
indirect medical cost was CAD 21 610. Six 
weeks prior to starting the intervention, 
participants reported a direct medical cost 
of CAD 6148 over six weeks, and of CAD 
7389 over six weeks at follow-up. Six 
weeks prior to starting the intervention, 
participants reported an indirect medical 
cost of CAD 6464 over six weeks; after the 
intervention, this was CAD 5916 over six 
weeks. The main cost drivers were identi-
fied to be physician visits, test procedures 
and transportation.

Discussion

The main challenge in evaluating complex 
interventions is in the number of compo-
nents that act both independently and 
interdependently.12,47 For this reason, 
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FIGURE 2  
CONSORT flow diagram reporting participant enrolment, allocation, follow-up and analysis in the MoveStrong pilot RCT20

Abbreviations: ITT, intention-to-treat; RCT, randomized controlled trial.

a Arbour Trails retirement home/assisted living and independent living facility, Guelph, Ontario.
b Kinnect to Wellness physical fitness centre, Sudbury, Ontario.
c Village of Winston Park retirement home/assisted living and independent living facility, Kitchener, Ontario.
d YMCA operating in two locations, Cambridge, Ontario, and Kitchener–Waterloo, Ontario.

Enrolment

Allocation

Follow-up

Analysis

Assessed for eligibility (n = 75)

Randomized sites (n = 40)

Participants (n = 44)

ITT analysis (n = 9) ITT analysis (n = 15) ITT analysis (n = 9) ITT analysis (n = 11)

Excluded (n = 35)
• Did not meet inclusion criteria (n = 33)
• Contraindications to exercise (n = 2)

Arbour Trailsa: 
• Allocated to intervention  

(n = 9)
• Received intervention  

(n = 8)
• Dropped out due  

to worsening medical 
condition (n = 1)

• Discontinued the  
intervention (exercise  
too difficult) (n = 1)

• Lost to follow-up due  
to COVID-19 (n = 1)

• Discontinued the  
intervention (exercise  
too difficult) (n = 1)

• Lost to follow-up due to 
COVID-19 (n = 1)

• Discontinued the  
intervention (unrelated 
injury) (n = 1)

• Lost to follow-up  
(n = 0)

• Discontinued the  
intervention (n = 0)

• Lost to follow-up  
due to COVID-19  
(n = 2)

Winston Parkc: 
• Allocated to intervention  

(n = 9)
• Received intervention  

(n = 8)
• Dropped out due to 

worsening medical  
condition (n = 1)

YMCAd: 
• Allocated to intervention  

(n = 11)
• Received intervention 

 (n = 11)

Kinnect to Wellnessb: 
• Allocated to intervention  

(n = 15)
• Received intervention  

(n = 10)
• Dropped out due to 

worsening medical 
condition, lack of time  
(n = 5)

Enroled within 1 week of  
randomization but prior to the start  
of the intervention (n = 4)
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Campbell and colleagues12 suggest evalu-
ating complex interventions in several 
phases. This pilot study is considered part 
of phase II12 and involves testing the feasi-
bility of delivering the intervention and 
piloting outcomes for a larger trial.

We piloted several secondary outcomes 
and found an interaction between partici-
pating in the MoveStrong program and 
gait speed (10-metre walk test), sit-to-
stand functioning (30-second chair–stand 
test), dynamic balance (four-square step 
test) and HRQoL (EQ-5D-5L index score). We 
found no interaction between participating 

in the MoveStrong program and body 
weight, grip strength, physical capacity 
(i.e. fatigue levels), self-rated health on 
the visual analog scale of the EQ-5D-5L 
and protein intake. Future trials on bal-
ance and functional strength training 
among older adults with frailty or pre-
frailty should consider the responsiveness 
of frailty indicators when selecting study 
outcomes, such as those reported in our 
pilot study.

The MoveStrong exercises aim to mimic 
activities performed in real-life situations. 
Maintaining adequate strength and 

balance using functional movements intu-
itively makes sense for improving physical 
function and preventing falls because 
specificity is important in exercise pre-
scription. The efficacy of balance in com-
bination with functional training as types 
of exercise that can mediate fall risk and 
mobility impairments has been high-
lighted in several systematic reviews.3,6,29,48 
We found that participating in the 
MoveStrong program may improve activi-
ties that involve grip strength, sit-to-stand 
functioning and dynamic balance.

We also saw improvements in outcomes 
that were directly related to movements in 

TABLE 2 
Secondary outcomes and pair sample statistics, MoveStrong pilot randomized control trial (n = 44 participants)

Secondary outcomes

Mean values 
(95% CI)

Mean change score 
(95% CI)

Baseline
During the 

MoveStrong program
Follow-up

Paired t test (baseline 
vs. follow-up)

Frailty indicators

Body weight, kg
69.79 

(65.92 to 73.66)
69.80 

(65.93 to 73.65)
69.62 

(65.73 to 73.52)
0.17 

(−0.34 to 0.68)

Gait speed (10-m walk test), m/s
1.06 

(0.95 to 1.18)
1.06 

(0.95 to 1.16)
1.12 

(1.00 to 1.24)
0.60 

(0.00 to 0.12)

Physical capacity (“I felt that everything I did was an 
effort” on the CES-D)

0.70 
(0.45 to 0.96)

0.86 
(0.53 to 1.20)

1.00 
(0.67 to 1.33)

−0.30 
(−0.65 to 0.06)

Physical capacity (“I could not get going” on CES-D)
0.73 

(0.48 to 0.98)
0.82 

(0.49 to 1.15)
1.00 

(0.65 to 1.35)
−0.27 

(−0.63 to 0.08)

Grip strength (non-dominant hand), kg
20.45 

(17.95 to 22.95)
21.82 

(18.96 to 24.69)
22.07 

(19.44 to 24.71)
1.63 

(0.62 to 2.63)*

Physical activity screen – aerobic activity, min/wk
100.00 

(49.59 to 150.41)
150.20 

(111.37 to 189.04)
118.64 

(84.22 to 153.05)
31.25 

(−8.50 to 71.00)

Physical activity screen – strength training, d/wk
0.41 

(0.03 to 0.79)
2.18 

(1.57 to 2.79)
1.70 

(1.09 to 2.32)
−1.30 

(−2.03 to 0.06)

Sit-to-stand functioning (30-s chair–stand test), n
9.18 

(7.73 to 10.63)
9.70 

(8.23 to 11.18)
11.32 

(9.60 to 13.04)
2.14 

(1.07 to 3.20)*

Dynamic balance (FSST), s
14.86 

(13.09 to 16.62)
14.10 

(12.06 to 16.15)
13.17 

(11.49 to 14.87)
1.68 

(0.47 to 2.89)*

HRQoL

EQ-5D-5L index score
0.79 

(0.75 to 0.83)
0.83 

(0.80 to 0.85)
0.82 

(0.78 to 0.85)
−0.02 

(−0.06 to 0.01)

Self-rated health on the visual analog scale
71.01 

(65.16 to 76.87)
75.42 

(71.30 to 79.54)
77.10 

(72.35 to 81.85)
−6.09 

(−12.43 to 0.26)

Protein intake – ASA24 Dietary Assessment Tool

Protein, g/d
69.46 

(69.46 to 22.29)
–

70.88 
(54.80 to 77.00)

1.65 
(−4.44 to 7.73)

Protein, g/kg/d 
1.01 

(0.91 to 1.11)
–

1.00 
(0.91 to 1.09)

0.01 
(−0.07 to 0.10)

% Energy from protein 
16.76 

(15.80 to 17.70)
–

17.83 
(16.60 to 19.00)

0.92 
(−0.37 to 2.20)

Energy, kcal/kg/d 
23.81 

(21.40 to 26.30)
–

22.52 
(20.20 to 24.80)

−0.64 
(−1.69 to 0.40)

Abbreviations: ASA24, Automated Self-Administered 24-Hour [dietary assessment tool]; CES-D, Center for Epidemiologic Studies Depression Scale; CI, confidence interval; d, days; EQ-5D-5L, 
EuroQol Group 5 Dimension 5 Level; FSST, four-square step test; HRQoL, health-related quality of life; kcal, kilocalories; min, minute; wk, week.

* p < 0.05.
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our exercise program. For example, the 
30-second sit-to-stand is a feasible out-
come to measure sit-to-stand functioning 
in the lower limbs, and daily activities 
that use these muscles include getting up 
from a chair. Program participants com-
pleted two additional sit-to-stands by the 
end of the study; an increase of two or 
more repetitions for the 30-second sit-to-
stand represents the minimum clinically 
important difference.49

Foot clearance is an important function in 
everyday life, and the ability to do this in 
different directions is essential when 
reacting to stimuli in the real world (i.e. 
navigating a busy street or walking on an 
uneven pavement).50 The four-square step 
test incorporates rapid stepping while 
changing direction; however, we found 
this test was difficult for older adults cate-
gorized as frail, with six participants (≥3 
on the FRAIL scale) unable to complete 
the test. Future studies should consider 
adding another test of dynamic balance 
and a static balance test feasible for older 
adults who are frail. If a research study 

includes older adults with either pre-
frailty or frailty, at least two tests to mea-
sure balance should be considered, such 
as the Berg Balance Scale as well as the 
four-square step test.

Lastly, we did not see an improvement in 
gait speed using the 10-metre walk test; 
however, the average gait speed at base-
line was average for adults over 75 years 
old (mean gait speed 1.06 m/s, 95% CI: 
0.95 to 1.18); high functioning gait speed 
is greater than 1.1 m/s.51 In addition, three 
of the four sites did not have the 14-metre 
cleared pathway required to conduct this 
test, so we performed several 10-metre 
walk tests in the hallway where other resi-
dents were walking, which could have 
interfered with our results. Future trials 
should consider specificity and target pop-
ulation in program design and outcome 
selection and ensure that they select out-
comes that are feasible and responsive in 
the target population.

The interactions between the MoveStrong 
program and HRQoL were significant, but 

the interactions between the program and 
physical capacity levels (i.e. fatigue levels) 
were not. Several systematic reviews sug-
gest that exercise may make little differ-
ence to HRQoL in older adults.2,3,5,52 
However, many exercise studies in older 
adults may be exhibiting healthy responder 
bias and ceiling effect. Most participants 
who enrol in exercise trials may already 
have high HRQoL scores at baseline so 
there would be little room for improve-
ment; however, the individuals in our 
study had multiple chronic conditions and 
were pre-frail or frail. Although, the mean 
change EQ-5D-5L score was not signifi-
cant in our study (−0.02 points, 95% CI: 
−0.06 to 0.01), the minimum clinically 
important difference for this scale is 0.18 
(95% CI: 0.03 to 0.54; 18 studies).53 It is 
possible that a longer study may show a 
more meaningful change.

We also found no significant interaction 
between exercise exposure and site on 
protein intake. Protein intake is signifi-
cantly associated with eating occasion 
among older Canadians in long-term care, 
with the greatest intake at dinner.54 In the 
current study, dinner was the only meal 
where the average amount of protein con-
sumed was 20 to 30 g. There is evidence 
that higher protein intake and a more 
even distribution of daily protein intake 
across meals are associated with greater 
muscle mass and strength.55,56

In terms of energy, the average intake was 
less than the RDA (i.e. 30 kcal/kg/d), but 
above 21 kcal/kg/d; a daily energy intake 
of less than 21 kcal/kg/d is associated 
with frailty.57 Our current intervention 
mainly focussed on increasing protein 
intake while maintaining energy intake; 
however, it may be important for future 
interventions to also emphasize maintain-
ing or increasing energy intake to meet 
the RDA and to avoid a level that may be 
associated with frailty.

In Canada, the total health care costs of 
physical inactivity have been estimated at 
CAD 6.8 billion.58 The total cost of imple-
menting and delivering our program was 
CAD 14 700, or CAD 377 per participant, 
which is similar to that of other strength 
and balance training interventions.59-61 A 
2016 study found the cost of implement-
ing a community-based version of the 
Otago Exercise Program to be USD 585 per 
client, inclusive of administrative costs.62 
Assuming an average exchange rate of 

TABLE 3 
Generalized estimating equation analysis of secondary outcomes of MoveStrong pilot 

randomized control trial, modelled for exposure and site (n = 44 participants)

Secondary outcomes
Estimate of difference-

adjusted clustering 
within a site

95% CI p value

Frailty indicators

Body weight −2.94 −6.77 to 0.90 0.13

Gait speed (10-m walk test) 0.15 0.06 to 0.24 <0.05

Physical capacity (“I felt that everything I 
did was an effort” on the CES-D)

−0.19 −0.66 to 0.28 0.43

Physical capacity (“I could not get going” 
on CES-D)

−0.277 −0.71 to 0.15 0.21

Grip strength (non-dominant hand) 1.59 −0.69 to 3.88 0.17

Physical activity screen – aerobic activity −0.11 −23.16 to 22.94 0.99

Physical activity screen – strength training −0.11 −0.42 to 0.21 0.51

Sit-to-stand functioning  
(30-s chair–stand test)

2.78 1.56 to 3.97 <0.05

Dynamic balance (FSST) −1.61 −3.14 to −0.08 <0.05

HRQoL

EQ-5D-5L index score 0.03 0.01 to 0.06 <0.05

Self-rated health on the visual analog 
scale of the EQ-5D-5L

2.29 −1.18 to 5.76 0.19

Protein intake (ASA24 Dietary Assessment Tool)

Protein (g/kg/d) 1.05 0.89 to 1.22 0.06

Protein (g/d) 77.90 72.78 to 83.03 0.08

Energy 26.24 20.65 to 31.83 0.13

Abbreviations: ASA24, Automated Self-Administered 24-Hour [dietary assessment tool]; CES-D, Center for Epidemiologic 
Studies Depression Scale; d, day; EQ-5D-5L, EuroQol Group 5 Dimension 5 Level; FSST, four-square step test; HRQoL, health-
related quality of life; RCT, randomized controlled trial.
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CAD 1 to USD 0.7553 in 2016, with an 
inflation of 1.74% per year, USD 585 
would be equivalent to CAD 830 per client 
in 2020, which is substantially more than 
our cost of CAD 377 per participant. Our 
program was designed to use as little 
equipment as possible to help reduce 
costs. A larger multisite trial is now 
needed to determine the cost-effectiveness 
of implementing the MoveStrong program 
at a larger scale.

We could not perform a subgroup analysis 
by sex/gender, living arrangement or 
frailty level because of the sample size, 
the small number of male participants or 
of frail individuals at each site, and the 
potential of conflating differences between 
sites with differences in living arrange-
ment. If subgroup analyses are not per-
formed under the correct circumstances or 
if several subgroup analyses are per-
formed, the likelihood of false negative 
and false positive significance tests 
increases rapidly.63,64 A subgroup analysis 
by sex/gender, living arrangements (i.e. 
retirement/assisted living vs. community 
dwelling) and frailty level should be con-
sidered in future larger trials.

Strengths and limitations

Our study had several strengths. Our 
research team is represented by a collab-
orative group including implementation 
scientists, health care providers, health 
economists and patient partners. Involving 
knowledge users and individuals who can 
use the research evidence to inform policy 
and practice decisions is an important 
shift from solely scientist-driven research 
to collaborative problem-based research. 
We also recruited a diverse group of par-
ticipants from across Ontario, which 
increases the generalizability through rel-
evance, applicability and impact of the 
research results. Lastly, our program oper-
ationalized specific models and frame-
works in the Knowledge to Action cycle65 
to pilot the feasibility of the MoveStrong 
program in practice.

We acknowledge some limitations in our 
study. Some individuals had trouble com-
pleting the balance assessment. To impute 
the missing data we used multiple impu-
tation, which could have led to a Type II 
error. In addition, data collection during 
the last assessment was abruptly stopped 
due to the COVID-19 pandemic, and we 
were not able to collect the performance-
based outcomes for eight participants.

Protein intake was based on three days. 
Although three days is a commonly used 
timeframe to assess changes in food 
intake, it may not have been a sufficient to 
demonstrate significant clinical and statis-
tical change. Furthermore, the capacity of 
participants to recall food consumption 
may be affected by their not preparing 
their own meals. To mitigate the challenge 
of recalling dietary intake, we asked for 
the menus from the retirement homes to 
ensure some reliability in data collection.

Lastly, statistical analysis of stepped-wedged 
trials is complex, and we opted to use a 
GEE analysis. One of the limitations of 
using GEE with few clusters is the risk of 
Type I error.

Conclusion

Participating in the MoveStrong program 
may improve grip strength, sit-to-stand 
functioning and dynamic balance. We did 
not see improvements in gait speed, phys-
ical capacity, HRQoL or protein intake. 
There may be an interaction between 
exposure to the MoveStrong program and 
gait speed, sit-to-stand functioning, dynamic 
balance and HRQoL index scores. Future 
trials on balance and functional strength 
training in older adults with pre-frailty 
and frailty should consider specificity of 
the exercises and the potential for ceiling 
or floor effects of certain outcomes.
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Highlights

• Police, paramedics, other public 
safety personnel (PSP) and mem-
bers of the Canadian Armed Forces 
witness more potentially psycho-
logically traumatic events and report 
higher rates of mental health disor-
ders than the general population.

• While seeking treatment at an 
inpatient facility, study partici-
pants described the impact of their 
military/PSP experiences on their 
relationships and mental health 
through semistructured focus 
group discussions.

• Relationships with family and 
friends, personal identity, mental 
health impact and potential moral 
injury are areas that influence self-
perception, role evaluation and 
feelings of connectedness with 
society.

• Specific mental health program-
ming may be beneficial for active 
and retired military members and 
PSP because of their unique career 
stressors.

Abstract

Introduction: Paramedics, firefighters, police officers and other public safety personnel 
(PSP) as well as Canadian Armed Forces (CAF) members are frequently exposed to 
stressors and demanding work environments. Although their specific work-related tasks 
may vary, a commonality between these occupations is the significant likelihood of 
repeated exposure to potentially psychologically traumatic events (PPTE) over the 
course of their careers. Due in part to these repeated exposures, CAF members and PSP 
are at an elevated risk of mental health concerns including posttraumatic stress disor-
der. The purpose of this study was to obtain a more in-depth understanding of the 
trauma- and non-trauma-related experiences of active or retired PSP and CAF members 
that may be implicated in mental health issues and resultant treatment and recovery.

Methods: Study participants were recruited during inpatient treatment at a private men-
tal health and addictions inpatient hospital in Canada. We conducted and audiotaped 
semistructured focus groups and transcribed the discussions. Interpretive phenomeno-
logical analysis and thematic coding generated a coding scheme from which to identify 
concepts and linkages in the data.

Results: Analysis generated four primary themes: interpersonal relationships, personal 
identity, mental health toll and potential moral injury. A variety of subthemes were 
identified, including family dynamics, inability to trust, feelings of professional/per-
sonal betrayal, stigma within the CAF/PSP culture, increased negative emotions about 
self/others, and a reliance on comradery within the service.

Conclusion: The information gathered is critical to understanding the perspectives of 
PSP and military members as the career stressors and related exposure to PPTE of these 
occupations are unique.

Keywords: posttraumatic stress disorder, military, first responders, potentially psychologically 
traumatic events
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Introduction

Public safety personnel (PSP), including 
but not limited to police officers, firefight-
ers, correctional officers, dispatchers and 
paramedics1 as well as members of the 
armed forces, have higher exposure to 
potentially psychologically traumatic 
events (PPTE) and report higher rates of 
mental health disorders than the general 
population. The 2018 Canadian Armed 
Forces members and Veterans Mental 
Health Follow-up Survey found that 44% 
of those surveyed had experienced symp-
toms consistent with anxiety or depres-
sion at some point between 2002 and 
2018, while 25% of respondents had expe-
rienced symptoms consistent with both.2 
The prevalence of past-year posttraumatic 
stress disorder (PTSD) for members of the 
Canadian Armed Forces (CAF) also 
increased from 2.8% in 2002 to 5.3% in 
2013. In 2016, 16.4% of surveyed Regular 
Force veterans released between 1998 and 
2015 self-reported a diagnosis of PTSD.3

Similar increased rates of mental health 
disorders, compared to the general popu-
lation, have been found for PSP. A recent 
national survey of almost 6000 Canadian 
PSP found that 44.5% screened positive 
for symptom clusters consistent with one 
or more mental health disorders.4 The fre-
quency of positive screens among active 
and veteran military and public safety per-
sonnel (~44%) is significantly higher 
than the prevalence of diagnosed mental 
health disorders in the general Canadian 
population (~10%).5 While the specific 
demands of each career differ widely, 
commonalities between military and 
public safety occupations include the 
increased chance of repeated exposure to 
on-the-job traumatic experiences6-8 and an 
elevated risk of mental health concerns, 
including alcohol dependence, depres-
sion, PTSD and potential moral injury9-11. 
Moral injury refers to the psychological 
distress or difficulties with functioning 
that individuals experience as a conse-
quence of situations during which they or 
others have betrayed personal moral 
beliefs.12,13 Individuals exposed to events 
that transgress their personal morals com-
monly report symptoms of shame and 
guilt, which may influence the develop-
ment of PTSD and other mental health 
disorders.14,15 These feelings of shame and 
guilt can be associated with acts of the 
self, such as actions leading to loss of life, 
and actions of others, including seeing ill 

or injured people  they are unable to help, 
a common experience during deployment.11

Although successful evidence-based treat-
ments for PTSD exist, their effectiveness 
seems to be reduced in combat-exposed 
individuals, who are more likely to be 
diagnosed with PTSD than the general 
public.2,16 Treatment dropout rates among 
military samples are higher than the gen-
eral population, with one in four veterans 
not completing residential treatment and 
many others refusing to seek treatment 
because of perceived and experienced 
stigma, misconceptions about treatment 
and structural barriers.17,18 The high drop-
out rates indicate there is a missing com-
ponent to effective treatment of military 
personnel with mental health concerns. 
Moreover, although data on treatment 
dropout rates among PSP are unavailable, 
commonalities (e.g. long shifts, stressful 
environments, high-risk situations) with 
the military suggest that dropout rates 
could be similar.

The literature is scarce on the mental 
health concerns of active and retired CAF 
members and PSP seeking treatment for 
PTSD and substance use disorders. By 
gaining in-depth understanding of the 
unique trauma and non-trauma-related 
issues among military and public safety 
personnel, we can work to enhance the 
effectiveness of focused treatment pro-
grams designed for active and retired CAF 
members and PSP.

The purpose of this study was to gain a 
comprehensive understanding of the expe-
riences of treatment-seeking individuals in 
these occupations. Our sample included 
CAF members on medical leave, CAF vet-
erans and PSP, all seeking inpatient men-
tal health treatment.

This article provides a descriptive over-
view of the themes and issues identified 
as most relevant for PSP and military 
members and veterans relating to moral 
injury and their mental health.

Methods

Design

We used a phenomenological focus group– 
based approach to better understand par-
ticipants’ first-hand experiences in their 
military/PSP careers and the impact of 
these experiences on their relationships 
and mental health. We used focus group 

discussions to draw out participants’ lived 
experiences as CAF members and PSP, to 
elucidate how subjective experiences can 
reveal shared nuances and themes within 
these professions.19 We paired this method 
of data collection with a thematic analysis 
of the data, to descriptively identify simi-
larities and differences in the data set, and 
to highlight key shared features.20

Ethics approval

We obtained institutional ethics approval 
from Homewood Health Centre (REB 
#18-08).

Setting

We conducted the study in a private men-
tal health and addictions inpatient resi-
dential treatment facility in Canada. The 
facility offers group-based treatment to 
adults (18+ years old) for substance use 
disorders, trauma and anxiety-related dis-
orders. Treatment included emotion regu-
lation skills, cognitive behavioural skills, 
dialectical behavioural interventions, 
group and individual therapy sessions, 
and creative activities such as gardening.

Demographics

We conducted 26 focus groups with 63 
self-identified active or retired CAF mem-
bers and PSP receiving treatment for 
trauma and/or substance use disorders. 
Participant recruitment was conducted in 
the treatment units. The only reason for 
exclusion from the focus groups was that 
participants could not be in their first 
week of inpatient treatment, to allow for a 
period of emotional adjustment to the 
facility environment.

Eligible individuals interested in partici-
pating in the focus groups were asked to 
meet with one of the researchers before-
hand to learn about the purpose of the 
focus group interviews and to give 
informed consent. In total, 48 men and 
15  women participated in at least one 
focus group, though many individuals 
participated in multiple groups.

Three different sets of question guides 
were used for the focus groups. The ques-
tion guides were rotated each week, 
which is why some participants chose to 
engage in multiple focus group sessions. 
Of note, 2 male participants did not pro-
vide demographic data (see Table 1). Of 
the remaining participants, 19 were police 
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officers (including municipal forces, pro-
vincial police services and Royal Canadian 
Mounted Police); 10 were CAF members/
veterans, 10 were correctional officers; 9 
were paramedics; 7 were in the “other” 
category, meaning that they had multiple 
PSP roles (e.g. began career in CAF, then 
became a police officer; emergency dis-
patch); and 6 were firefighters. Active and 
retired PSP and CAF members took part in 
the study.

The median age of participants was 45.5 
(range: 29–80) years.

Focus groups were conducted once per 
week, lasted approximately one hour, and 
included 4 to 16 participants each. 
Because anyone who had consented to 
participate was welcome to attend as 

frequently as they wanted, the focus 
groups included a mix of occupations, 
ages (18+) and sex/genders.

Groups were facilitated by two clinicians 
(CO and SV) trained to a master’s or doc-
toral level, with multiple years of experi-
ence working with these populations. 
Interviewers adopted a facilitative rather 
than interrogative stance to encourage 
rich discussion and participation. While 
one researcher facilitated, the other 
observed, noting any non-verbal cues; the 
observer was also available for any ques-
tions to do with the research study.

The clinicians facilitated the focus groups 
using semistructured question guides. The 
discussions were audiorecorded with par-
ticipant consent, and the recordings 

professionally transcribed verbatim. The 
questions asked about specific challenges 
and stressors associated with participants’ 
jobs that affected their lives, including 
effects on relationships, stigma, potential 
moral injury, treatment expectations and 
treatment experiences.

In addition to informed consent forms, 
participants were asked to complete a 
demographics form, the PTSD checklist 
for the Diagnostic and Statistical Manual 
of Mental Disorders (PCL-5)21 and the 
Adverse Childhood Experiences (ACE) 
questionnaire22. The PCL-5 is a 20-item 
self-report questionnaire assessing symp-
toms of PTSD as per Diagnostic and 
Statistical Manual of Mental Disorders 
(DSM-5) criteria.21,23 The ACE question-
naire is a 10-item self-report measure 
designed to identify experiences of child-
hood abuse and neglect.22 These question-
naires were included as part of the 
treatment intake battery to clarify partici-
pants’ history of trauma. Results of these 
self-report questionnaires are included in 
order to account for the severity of trauma 
history in this sample.

We used an inductive, interpretive phe-
nomenological approach to qualitatively 
examine the transcripts for further the-
matic analysis. Interpretive phenomenol-
ogy is commonly used to explore insights 
from a given person on how a phenome-
non relates to personally significant expe-
riences. We chose a phenomenological 
approach because we were particularly 
interested in understanding participants’ 
interpretations of their experiences as CAF 
members and/or PSP. This approach 
allowed us to group together individual 
interpretations of events to establish a 
broader understanding of the daily life 
conditions of members of these popula-
tions using an inductive approach.24 
Sampling was purposive, as participants 
were chosen because of their experience 
as military members or PSP and their cur-
rent engagement in inpatient psychiatric 
care.

Three members of the research team (AB, 
BE, HM) independently assessed tran-
scripts, noting initial ideas for terms that 
represented dominant themes in the data. 
A coding scheme was developed using 
Miles and Huberman’s techniques of data 
reduction, data display and conclusion 
drawing/verification.25 The researchers iden-
tified primary themes based on participant 

TABLE 1 
Demographics of focus group participants (n = 63)a

Demographics n (%)

Median age: 45.5 (range: 29–80) years –

Sex/gender (n = 63)a

Male 48 (76)

Female 15 (24)

Marital status (n = 61)

Married 34 (56)

Separated/divorced 14 (23)

Single 9 (15)

Declined to respond 4 (7)

Occupation (n = 61)

Police 19 (31)

CAF (active member or veteran) 10 (17)

Correctional officer 10 (17)

Paramedic 9 (15)

Firefighter 6 (10)

Other (e.g. emergency dispatch, CBSA) 7 (11)

Work status (n = 61)

Full-time/disability 45 (74)

Retired/suspended/unemployed 11 (18)

Declined to respond 5 (8)

Ethnicity (n = 61)

White 50 (82)

Other 6 (10)

Declined to respond 5 (8)

Mean PCL-5 Score (SD) (n = 59) 53 (14.75)

Mean ACE Score (SD) (n = 59) 3.1 (2.42)

Abbreviations: ACE, Adverse Childhood Experiences; CAF, Canadian Armed Forces; CBSA, Canada Border Services Agency; 
PCL-5, posttraumatic stress disorder checklist for the Diagnostic and Statistical Manual of Mental Disorders (DSM–5); SD, 
standard deviation.

a Two focus group participants gave no demographic information other than their sex/gender. Therefore, unless noted, all other 
rows n = 61, and percentages are calculated based on the number of respondents to that question.
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discussions throughout the process; they 
included these into a coding scheme once 
all three coders reached consensus agree-
ment. Any disagreements between coders 
were resolved through team discussion. 
Independent parallel coding was con-
ducted, with two coders evaluating the 
same sample of raw text to revise and 
refine the category system, ensuring trans-
ferability, dependability and conformabil-
ity of the coding scheme.

Results

Demographics

Of the 59 participants who completed the 
questionnaires (4 individuals chose not 
to), the mean (standard deviation [SD]) 
total score on the PCL-5 was 53 (14.75). 
Of these 59 participants, 53 (90%) scored 
above the cutoff of 33 that indicates symp-
toms consistent with probable PTSD.21 In 
addition, 50 (85%) met the DSM-5 criteria 
for a provisional diagnosis of PTSD. The 
mean (SD) score on the ACE was 3.1 
(2.42) out of 10 positive indications; 48 
(82%) participants selected one or more 
items, and 24 (41%) selected four or more 
items. Individuals who experience four or 
more adverse childhood categories, when 
compared to those who experience none, 
have a 4- to 12-fold increased risk for sub-
stance use disorders, depression and other 
mental health disorders.22

Qualitative themes

We extracted four primary themes from 
the data with supporting quotes: relation-
ships; identity; mental health toll; and 
potential moral injury.

Relationships
Participants discussed relationships at 
length during the focus groups. The dis-
cussions were multifaceted, and experi-
ences in one relationship domain (e.g. 
family) often seemed to blend into others 
(e.g. peers). Issues to do with trust and 
feelings of isolation and lack of under-
standing were pervasive throughout all 
relationship domains, while support from 
peers provided the benefit of understand-
ing without judgment.

Family was a central point of discussion 
throughout many of the focus groups. 
Participants reported that demanding 
work schedules reduced their participa-
tion in family dynamics and made it diffi-
cult to separate work experiences from 

home life. They attributed the difficulties 
in separating work and home life to shift 
work, long hours and the constant stress 
associated with the critical, typically time-
sensitive decision-making often required 
in their work. Participants described their 
jobs as physically and emotionally 
exhausting, which made it difficult to be 
empathetic at home as the challenges 
faced in civilian life seemed trivial in com-
parison. As one participant explained:

You don’t have empathy for [your 
spouse’s problems at home] because 
you spend all day crushing all your 
feelings and empathy because you 
have to, because that’s your job, so 
you don’t—it’s not like a switch you 
can turn on and off, it’s too big of a 
stretch and a demand to be able to do 
that. You’d almost need a split per-
sonality to have an effective work life 
and an effective home life.

This quote exemplifies the frustration felt 
when trying to communicate with family 
and friends. Participants reported frequent 
communication breakdowns as it became 
increasingly challenging to interact and 
communicate with loved ones while cop-
ing with work-related stress. Many 
described a decrease in empathy, leading 
to noticeably reduced tolerance of others.

Relationships with friends and acquain-
tances were difficult to navigate for many 
participants, partly because they felt their 
occupations became their primary identity 
when they were in social situations. Many 
said that they had been asked to describe 
“the worst thing you’ve ever seen,” a 
potential trigger for those who have expe-
rienced PPTEs. The inability to escape the 
perception that their sole identity was as 
military or public safety personnel led 
many to feel that their civilian friends and 
acquaintances could not truly understand 
them because their experiences were 
“impossible” for civilians to relate to. 
Feeling misunderstood by the civilian 
community left many with a sense of 
isolation.

Many participants explicitly described dif-
ficulties drawing on their emotions to con-
nect with others. Some explained that 
they used “dark humour,” such as jokes 
about dying or other PPTE, as a type of 
coping mechanism, which they felt fur-
ther isolated them from their civilian 

counterparts who saw no humour in such 
expressions.

Many participants found their coworkers 
and individuals in other military or public 
safety services to be a significant source of 
support. Several explained that their lived 
experiences were only truly understood by 
other military members or veterans and 
first responders, which made it easier to 
maintain these friendships. Many said 
that they could “be themselves” around 
others within CAF/PSP because they 
understood what it was like to work in 
high-stress environments where exposure 
to PPTE was common. Conversely, some 
individuals indicated that colleagues 
could also become sources of stress or 
triggers because their relationships with 
them centred around shared experiences.

Identity
Overwhelmingly, participants said that 
their occupations had become a critical 
part of their identity. Many had a great 
sense of pride in their work and an 
ingrained need to help others even if they 
were no longer on active duty. Feeling that 
their identity was so closely tied to their 
job made some feel unsure of their iden-
tity when they were no longer able to per-
form work-related duties. One participant’s 
statement provided insight into how cru-
cial individuals considered their identity 
as CAF members or PSP, especially those 
who were on medical leave and hoping to 
eventually return to work: “Firefighting is 
who I am and it’s what I do, and when I 
can no longer do it … life ends.”

Alongside a shift in identity, many partici-
pants described how their job had 
changed their view of the world. For 
example, “It’s almost like you have a filter 
for the outside world now and your filter 
changes because it’s been blocked by this 
[work experiences] and you can’t help but 
see the world differently.”

Participants specifically noted that the 
challenges of their jobs had led them to 
hold a more negative world view than 
before they began their career in the CAF 
or as PSP. Many now expected the worst 
from the individuals with whom they 
interacted, and they were cynical of both 
the system in which they worked and of 
those whom they helped. In some, this 
lack of trust and cynicism decreased their 
capacity to be empathetic, “…like a callus 
over your emotions, just like you would 
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get from lifting, you know, calluses on 
your hands. It’s the same thing, like a cal-
lus over your emotions.” This quote 
exemplifies the difficulty in expressing 
emotions that some participants felt was 
related to the PPTEs to which they were 
repeatedly exposed. The participants indi-
cated that this difficulty expressing emo-
tions was not something they had always 
had, but that it had developed over the 
course of their careers and caused them to 
become embittered about the utility of 
discussing their emotional reactions.

Mental health toll
Participants described the mental health 
toll of PSP and military careers as over-
whelmingly negative. Many described 
having symptoms typically associated 
with emotional dysregulation, such as 
hypervigilance, agitation and dispropor-
tional anger:

Say the regular everyday stuff that 
people go through that is traumatic to 
them—whether it’s my spouse or 
friends or somebody else—and 
they’re talking about some stress that 
they’ve gone through and then I get 
angry because I think, “Well, that’s 
your problem?! That’s what your 
worst day is?!”

Some participants acknowledged that this 
“flip of the switch” anger was dispropor-
tional to the “inconsequential” stressors. 
Some individuals said that their emotional 
outbursts were driven by the need to pro-
tect loved ones, including attempting to 
shelter family from their symptoms of 
PTSD. “I’d rather be a disaster inside,” a 
30-year-old participant imparted, “than 
have, you know, my [spouse] or my fam-
ily members be a disaster by having them 
see it as well.”

Research indicates there may be an asso-
ciation between severity of veterans’ 
PTSD symptoms and degree of intimate 
partners’ caregiver burden.26,27 As 90% of 
focus group participants (n = 53/59) 
scored above threshold levels for symp-
toms of PTSD, it is likely that their inti-
mate partners experienced caregiver 
burden, even if the participant attempted 
to shield their family from their PTSD 
symptoms. Although participants believed 
that keeping their work experiences from 
their family protected them from vicarious 
trauma, this secrecy also reduces the fam-
ily’s ability to provide support.28 As levels 

of perceived support decrease, levels of 
depression and traumatic stress symptoms 
among PSP appear to simultaneously 
increase.28

Another emotional symptom discussed at 
length was the participants’ current feel-
ing of isolation. Participants said that they 
typically did not discuss their traumas 
with their families for fear of “burdening” 
them with the details, and that when their 
CAF/PSP colleagues were unavailable it 
was “just very isolating.” While some said 
they understood the difficulties their peers 
face in reaching out, they nevertheless 
longed for a sense of connectedness. As 
many felt that their social circle primarily 
comprised individuals in the same career, 
lack of contact from those within the orga-
nizations, especially while the participant 
was in treatment or on medical leave, only 
served to increase feelings of isolation and 
abandonment related to their mental 
health diagnosis.

The participants talked about the different 
mechanisms used to cope with the mental 
health toll of their occupations, including 
the culture of using alcohol to deal with 
negative emotions surrounding difficult 
events. Although the participants were 
unanimous about the mental health toll of 
coping with exposure to PPTE, some of 
the coping mechanisms they had adopted, 
such as dark humour, had led to further 
isolation from relationships as these cop-
ing mechanisms were considered neither 
commonplace nor appropriate in civilian 
relationships.

Potential moral injury
Many participants said they had feelings 
of shame and guilt across relationships, 
mental health and sense of identity, as 
well as an overwhelming sense of betrayal 
by many different entities, including man-
agement. Feelings of shame and guilt were 
frequently identified in relation to deci-
sions made while on the job or the inabil-
ity to make critical decisions due to “red 
tape” and other administrative con-
straints. Such feelings of shame and guilt 
have been identified as crucial compo-
nents of moral injury.29

Some participants described potentially 
morally injurious situations and events 
they had experienced, including witness-
ing tragic outcomes or having to make 
decisions that resulted in loss of life. 
Others felt that it was the high frequency 

of difficult decisions made over time that 
lead to their feelings of shame and guilt. 
For example, one participant explained 
how the consequences of smaller deci-
sions made over the course of years could 
have a large, cumulative effect:

It’s that moral, those moral injuries 
right…it’s not one trauma, I liken it 
to, it’s that getting that little rock in 
your shoe where you can walk 10 
steps and kick it out, and it’s okay, 10 
more steps you get another pebble in 
your shoe… You do that over 10 
years, you walk around with those 
pebbles in your shoes, it’s going to 
irritate you after a while, and that’s 
what I find in my experience, that’s 
what kills me. And some of the big 
things are the straw that breaks the 
camel’s back, [but] sometimes it’s 
small.

A feeling of betrayal was a concept 
brought up in many different forms. Some 
participants said they felt that their orga-
nization did not care about them as peo-
ple. According to one, “…they squeeze as 
much out of you as they can, then when 
you break, they just throw you away.” 
Others felt a distinct difference between 
the supports purported to be offered and 
the supports that they received or that 
were available: “Like, just having the lack 
of support. Like, they say they do all these 
great things for us and, they don’t. They 
don’t care one single bit.” These feelings 
of betrayal exacerbated their frustration 
with the “political red tape” associated 
with careers in the CAF and public safety 
organizations.

These insights provide evidence that 
potential moral injuries incurred during 
service in these professions may be preva-
lent in treatment-seeking populations, 
even if not explicitly discussed.

Discussion

The objective of this study was to gain a 
comprehensive understanding of the expe-
riences faced by treatment-seeking active 
and retired military members and PSP 
who attended a single inpatient psychiat-
ric facility. In this article, we provide an 
overarching synopsis of themes related to 
moral injury and mental health. To 
enhance the effectiveness of treatments 
for active and retired CAF members and 
PSP, it is critical to consider these themes 
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(i.e. relationships, identity, mental health 
toll and potential moral injury) through-
out treatment and recovery, and to con-
sider the role of these themes in 
success ful therapeutic interventions in 
these populations.

Relationships

Research on the work–family lives of PSP 
is lacking.30,31 Existing research indicates 
that PSP employment has a negative 
impact on families, partners and relation-
ships.30-32 Aspects of PSP employment that 
affect family life include occupational 
stress, exposure to PPTE and shift work.30-

32 These factors are also associated with 
higher parenting stress and lower parent-
ing satisfaction.32

Our study expands current knowledge of 
work–family lives of PSP by providing 
details about the impacts PSP and military 
careers have on relationships and sense of 
personal identity. Our research also 
describes the importance of relationships 
developed within these occupations. 
Many participants described the social 
support of other military or public safety 
personnel as a positive influence through 
their ability to empathize without judg-
ment and provide opportunities for emo-
tional disclosure. Of note, interpersonal 
conflicts with coworkers and role-related 
stressors were both considered to be sig-
nificant in affecting mental health. This 
aligns with current research showing that 
the social support of peers appears to be 
extremely beneficial, while interpersonal 
conflict with coworkers is associated with 
negative mental health outcomes, includ-
ing increased rates of PTSD and substance 
use disorders.33,34 Social supports have 
also been cited as a robust factor nega-
tively associated with PTSD symptoms35 
and positively associated with better 
dyadic functioning36. Specific social sup-
ports associated with protective effects are 
therefore a critical area for future research 
in CAF and PSP populations.

Lack of mutual understanding was another 
relational factor echoed by participants in 
our focus groups; they had difficulty 
understanding “civilian problems,” and 
loss of meaning in life following discharge 
or retirement from service was common-
place. The perceived lack of understand-
ing between military members/PSP and 
civilians may serve to isolate people in 

these occupations and increase their feel-
ings of identity loss when transitioning 
into civilian life.

Identity

This study provides insight into how 
being in public safety or military occupa-
tions can affect one’s identity. Participants 
frequently mentioned how their careers 
had shaped their personal identities and 
that no longer actively participating in 
CAF/PSP duties was tied to feelings of 
uncertainty and loss. Such feelings may 
be compounded by the perception of pro-
found differences between CAF/PSP cul-
ture and civilian life, where caregiving, 
thrill seeking and sense of duty are less 
common career components.37 For CAF 
veterans, successfully adjusting back into 
civilian society is often impeded by hav-
ing negative perceptions of civilian soci-
ety, feeling excluded as a result of their 
military service, feeling the loss of a mili-
tary “brotherhood*” and having difficul-
ties with finding meaning in the civilian 
world.38,39 It is therefore imperative that 
individuals transitioning to non-military 
or non-public safety careers reframe their 
views of and relationship with civilian 
life. Key areas of support include encour-
agement in shaping identities outside of 
the CAF/PSP spheres, and improving per-
ceptions of civilian group belonging.

Mental health toll

Focus group participants described their 
difficulties with regulating emotions and 
actively engaging with others, being 
hypervigilant in scenarios where such 
behaviour was unnecessary and using 
substances as a method of coping with 
exposure to PPTE. The primary symptoms 
captured in the phenomenological experi-
ences of this treatment population largely 
map onto the DSM-5 symptom criteria of 
PTSD and substance use disorders.40 
Specifically, participants described intru-
sion symptoms, avoidance reactions, 
marked changes in reactivity and negative 
alterations in their cognitions and mood 
following exposure to PPTEs throughout 
their careers. These experiences emerging 
as primary themes further validate the 
necessity of appropriate treatment strate-
gies that adequately identify and mitigate 
these symptoms.

Further, avoidance of social interaction, 
which was a commonly discussed out-
come in this study, may affect partici-
pants’ families in the form of ambiguous 
loss, that is, the experience of psychologi-
cal absence while a loved one is physi-
cally present.41 Ambiguous loss has been 
associated with psychological distress in 
intimate partners42, and could further 
exacerbate feelings of isolation, as well as 
increase strain on familial relationships.

Potential moral injury

Participant discussions suggest that they 
may have been coping with potential 
moral injuries developed as a result of 
their experiences in the field. Many par-
ticipants described pervasive feelings of 
shame, guilt, anger and betrayal due to 
their experiences during their time as CAF 
members or PSP; these feelings are critical 
components of moral injury.12

Previous studies indicate that 70.5% of 
CAF members know someone who was 
seriously injured or killed, and that 43% 
have seen “ill or injured women or chil-
dren whom [they] were unable to 
help”11,p.4 during deployment. Similarly, 
surveyed law enforcement officers have 
reported that harming others (perpetrators 
or colleagues) would be the most stressful 
experience to cope with in their line of 
duty.43,44 Severely injuring a perpetrator 
has also been identified as a risk factor for 
development of PTSD among police offi-
cers.45 Emergency Medical Service (EMS) 
personnel have also described seeing a 
family member or friend at the scene of 
an accident or seeing someone seriously 
injured or killed as extremely distressing.46

Violent PPTEs are commonly considered 
the most distressing events for both CAF 
and PSP personnel, and may be involved 
in the development of moral injury and 
other mental health disorders in both 
popu lations.47,48 In addition, occupational 
stressors may further exacerbate mental 
health symptoms.48 Although empirical 
evidence regarding prevalence of moral 
injury in PSP is lacking, many of our par-
ticipants indicated feelings of shame or 
guilt related to events that could be classi-
fied as morally injurious. These analogous 
experiences provide anecdotal insights 
into the potential moral injuries associ-
ated with service in the CAF or as PSP 
and highlight the importance of further 

* This term was used by both male and female participants.
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examination of moral injury in both con-
texts. This also exemplifies the need to 
explicitly address moral injury during ther-
apeutic treatment in CAF/PSP populations.

Limitations and future directions

Because research participants were inpa-
tients recruited using a purposive sam-
pling method, our findings cannot be 
generalized to all military members, veter-
ans or PSP seeking inpatient psychiatric 
treatment. Secondly, the intent of a phe-
nomenological approach is to examine 
how individuals perceive meaning of an 
event or phenomenon, rather than develop 
theories or generalizations about entire 
populations. In this case, we examined 
how active and retired CAF members and 
PSP, regardless of sex/gender or age, per-
ceived their careers as influencing differ-
ent areas of their lives. Critically, the 
conclusions of phenomenological inquiry 
depend on the participants chosen; as 
such, this study may have excluded infor-
mation regarding experiences in different 
branches, municipalities or deployments.

Finally, we chose to combine the experi-
ences of active and veteran military and 
public safety personnel because they were 
receiving treatment in a single, combined 
program, and because many of their diffi-
culties were similar across careers (CAF 
vs. policing vs. firefighters). Despite 
responses being similar across occupa-
tions, research shows that CAF treatment 
outcomes differ from that of the general 
population and therefore may also differ 
from PSP expectations and outcomes.49 As 
such, combining data from CAF veterans 
and PSP may have unintentionally diluted 
specific treatment experiences and con-
cerns of each profession. Further research 
into treatment-seeking CAF and PSP pop-
ulations is necessary to elucidate whether 
differences exist between them.

This article provides an overarching view 
of the areas that active and retired military 
members and PSP identify as having the 
greatest impact on their mental health. As 
the mean total score on the PCL-5 was 53 
and a typical cutoff score for provisional 
diagnosis of PTSD is between 31 to 33,21 it 
is clear this sampled population was expe-
riencing severe trauma-related symptoms. 
Future research should examine whether 
the themes discussed are equally impor-
tant to active and retired military mem-
bers and PSP, and to those experiencing 
less acute distress. In addition, each of 

these themes requires further exploration. 
Future research is also needed to under-
stand how to best include families and 
spouses in treatment to address the feel-
ings of isolation participants identified.

Conclusion

Participants discussed relationships, iden-
tity, mental health toll and potential moral 
injury as critical areas that affect self-per-
ception, evaluation of their role in society, 
and their ability to connect with civilians. 
These areas were identified as crucial to 
participants’ recovery and should be 
addressed specifically during mental 
health treatment for these populations. 
Our findings affirm that treatment-seeking 
individuals view specific mental health 
programming for active and retired CAF 
members and PSP as beneficial, due, in 
part, to the unique challenges they face 
throughout their careers.
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Release notice

Updated Positive Mental Health Surveillance  
Indicator Framework for youth and adults in Canada,  
including updated Quick Stats and Data Tool

Tweet this article

The Public Health Agency of Canada has released the latest edition of the Positive Mental Health Surveillance Indicator Framework 
(PMHSIF) on the Public Health Infobase website. 

The PMHSIF is used to monitor positive mental health and its determinants at the individual, family, community, and society levels, 
for youth (aged 12–17 years) and adults (aged 18 years and older) in Canada. The 2022 edition of the PMHSIF incorporates data from 
2019 or earlier to provide updated estimates for many of its indicators. 

Overall estimates from the latest edition of the PMHSIF can be found on the Quick Stats webpage, while detailed data breakdowns by 
various sociodemographic factors are available for users to explore in the interactive Data Tool on Infobase.

https://doi.org/10.24095/hpcdp.42.6.04
http://twitter.com/share?text=%23HPCDP Journal – Updated Positive %23MentalHealth Surveillance Indicator Framework for youth and adults in Canada, including updated Quick Stats and Data Tool&hashtags=PHAC&url=https://doi.org/10.24095/hpcdp.42.6.04
https://health-infobase.canada.ca/
https://health-infobase.canada.ca/positive-mental-health/
https://health-infobase.canada.ca/positive-mental-health/data-tool/
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Other PHAC publications 

Researchers from the Public Health Agency of Canada also contribute to work published in other journals. Look for the following 
article published in 2022:

Lang JJ, Pinault L, Colley RC, Prince SA, […] de Groh M, et al. Neighbourhood walkability and mortality: findings from a 15-year 
follow-up of a nationally representative cohort of Canadian adults in urban areas. Environ Int. 2022;161:107141. https://doi.org 
/10.1016/j.envint.2022.107141
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