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ABSTRACT 

This research aimed to identify the characteristics associated with being a high 

user of primary care services among a nationally representative sample of Canadian 

Armed Forces (CAF) Veterans, as well as to identify healthcare utilization patterns 

among these high users. Quantitative analysis of Veterans Affairs Canada’s 2016 Life 

After Service Survey was conducted, which includes indicators of well-being in domains 

of health, finances, employment or other meaningful activity, life skills and preparedness, 

and social integration. Descriptive analysis, bivariate logistic regression, and multiple 

logistic regression identified many military, demographic, and well-being characteristics 

that were significantly associated with being a high user of primary care. High users were 

also more likely to use other healthcare services. These findings provide evidence for the 

development of policies and practices aimed at improving the clinical and social care of 

CAF Veterans and reducing their healthcare utilization, in addition to informing future 

research in this area. 
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Introduction 

Members of the Canadian Armed Forces (CAF) act in service of, and protect, 

Canadians from coast to coast to coast and contribute to international peace and security 

through operations around the world. Because of the sacrifices that CAF members make 

day in and day out, Canada remains as one of the safest and most secure countries in the 

world. However, the nature of working in the CAF Regular Forces leaves members 

susceptible to service-related illness, injury, and disability, all of which require healthcare 

services to manage when they leave the military and become Veterans. In Canada, both 

provincial and federal governments have responsibility in providing healthcare to 

Veterans. Veterans Affairs Canada (VAC) is the federal department responsible for 

administering healthcare for service-related injuries and illnesses. The goal at VAC is to 

maintain and improve the well-being of Veterans and assist them in achieving a 

successful military to civilian transition (MCT) by providing access to supportive 

programs and services. After release from service, Veterans with service-related health 

problems can receive healthcare and rehabilitation services that are provided by publicly- 

funded provincial healthcare systems but paid for by VAC, who also provides case 

management services for Veterans with complex needs (Thompson et al., 2014a).  

As of March 2017, there were an estimated 600,000 CAF Veterans in Canada, of 

which about 318,000 served in the Regular Forces. Of these 600,000, only about 16% 

were in receipt of benefits from VAC (VAC, 2017a), indicating that the healthcare costs 

for the majority of Veterans in Canada are funded from other sources including 

provincial healthcare expenditures, private insurance, and out-of-pocket payments. There 
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are about 68,000 Regular Force members and about 27,000 Reserve Force members 

currently serving in the CAF. While serving, CAF members receive primary care and 

other health services through the military healthcare system called the Canadian Forces 

Health Services Group. However, approximately 5,000 military personnel retire from the 

CAF each year and require a family physician to take care of their healthcare needs from 

the point of release onward (Director Research Personnel Generation, 2011).  

Together, VAC, the Department of National Defence (DND), and Statistics 

Canada collaborated on a program of research aimed at understanding the MCT of 

Canadian Veterans called the Life After Service Studies (LASS). To date, there has been 

three cycles of LASS surveys (2010, 2013, and 2016) which have studied nationally 

representative samples of Veterans who have released from the CAF since 1998 

(Thompson et al., 2011; Thompson et al., 2014b; VanTil et al., 2017). LASS has yielded 

vast knowledge and insight into the well-being of Canadian Veterans over the past 

decade, and is the envy of many other nations. Findings from the LASS program of 

research consistently show that compared to the age- and sex-matched Canadian general 

population (CGP), Canadian Veterans are doing much worse on many indicators of 

physical and mental health (Thompson et al., 2014b; VanTil et al., 2017; VanTil et al., 

2018). They are more likely to use many healthcare services, including family doctors, 

especially for emotional or mental health (Murray et al., 2019 [in prep]). Veterans also 

face many unique challenges related to the social determinants of health (SDOH) as they 

attempt to transition from the military into civilian society, including the inherent 

challenge in navigating appropriate health services within the provincial system after 

transition from the federal system. This suggests that Canadian Veterans have different 
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healthcare need, demand, and utilization patterns than the CGP, which should be studied 

more closely. 

Both VAC and the provincial healthcare systems stand to benefit from decreased 

costs and improvements in the clinical and social care of CAF Veterans. Nationally, a key 

policy focus that has emerged as a strategy for improving health systems and reducing 

health expenditures has been improving the management and coordination of care for a 

group known as high users of healthcare (Canadian Institute for Health Information 

[CIHI], 2014). Although no universal definition of a high user exists, they are typically 

defined as a small portion of the population who account for a disproportionately high 

amount of healthcare costs and utilization, and are generally quantified as the top one 

percent, five percent, or ten percent of users (Reid et al., 2003; Stone, Rosella, & Goel, 

2014; Lee et al, 2018). High users are often patients with complex clinical and social 

needs who face significant challenges to their well-being. Regardless of their definition, 

high users have a significant impact on healthcare costs and resources and pose a threat to 

the fiscal sustainability of the healthcare system. 

Many recent Canadian studies have measured high cost/high use of healthcare 

(Fitzpatrick et al., 2015; Guilcher, Bronskill, Guan, & Wodchis, 2016; Rais et al., 2013; 

Rosella et al., 2014; Wodchis, Austin, & Henry, 2016), but only a few have looked 

specifically at physician or primary care use (Reid et al., 2003; Lemstra et al., 2009). 

Furthermore, research about high users in the Canadian Veteran population is almost 

non-existent. To date, one study looked at high-cost users of VAC program expenditures 

(Maclean et al., 2018a), but no studies have been conducted on high users of primary care 

services for Veterans. Research by Aiken and colleagues (2016) suggested that like non-
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Veteran populations, a few individual Veterans are likely heavier users of physician visits 

and hospitalizations than the majority of Veterans in Ontario. This study will investigate 

this important gap in the high user literature by examining CAF Regular Force Veterans 

who are high users of primary care in Canada.  

Primary care physicians have the opportunity to make substantial improvements 

in healthcare provision to both Veterans and the general population by focusing on high 

users, and the continuity of the family physician-patient relationship provides unique 

opportunities for primary care providers to identify and address the social risk factors that 

high users face (Stone et al., 2014). It has been suggested that predictive models can be 

used to screen populations or individuals upstream of high use, enabling the early 

identification that is necessary for better high-user health promotion, prevention, and care 

(Stone et al., 2014; CIHI, 2014). Identifying and understanding the characteristics of high 

users is key to informing the development of policies and interventions that identify high 

users to better meet their needs. The ability to predict and prevent the underlying root 

causes of high use may be a more efficient strategy for reducing the demands on the 

healthcare system associated with high users than a more secondary or tertiary approach 

to prevention and care. Therefore, the primary aim of this study is to identify the 

characteristics and indicators of well-being that are associated with being a high user of 

primary care services. Doing so will inform the development of healthcare policies for 

better addressing the needs of high users through early interventions not only in 

traditional clinical and hospital settings, but also related to various social aspects of well-

being. This information will be useful for primary care physicians when considering 

upstream prevention and treatment options for CAF Veterans and military members. 
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Additionally, since primary care is the gateway to the healthcare system and high 

users commonly have complex needs, it is expected that high use of primary care will be 

associated with the use of other healthcare services. Understanding the impact that high 

users of primary care are having on multiple aspects of the healthcare system is therefore 

crucial in developing multidisciplinary and integrated strategies for providing better care 

at a lower cost. Therefore, the secondary aim of this study is to describe the healthcare 

utilization patterns of CAF Regular Force Veterans who are high users of primary care 

services. This will include a cost-estimation of the proportional physician expenditures 

and an estimation of proportional hospitalizations for high users and non-high users of 

primary care. 

The findings from this study will characterize the Veterans who are more likely to 

place significant burdens on VAC and the public healthcare systems, and will inform 

upstream screening and prevention efforts, policies, and interventions aimed at high 

users. This will facilitate the provision of better high user care that will lead to health 

system efficiency and decrease the costs and utilization of healthcare. The ultimate goal 

is this study is also to help VAC in targeting the determinants of well-being that will 

prevent future high use and lead to better health outcomes and overall well-being of 

Veterans. 
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Review of the Literature 

Theoretical Framework 

The theoretical approach for this thesis is based on the Veterans’ Well-Being 

Conceptual Framework (Thompson et al., 2016). This conceptual framework is based on 

existing frameworks developed in VAC and frameworks advanced by Canada, other 

national governments, and international organizations. This framework is specifically 

designed to address the complex problem of health care for Veterans and their families 

and indicates that enabling well-being involves examining and taking action in seven 

interdependent domains. The seven domains of well-being are: 1) health, 2) employment 

or other meaningful activity, 3) finances, 4) life skills and preparedness, 5) social 

integration, 6) housing and physical environment, and 7) cultural and social environment. 

The theory states that well-being fluctuates in these domains across the life course in 

response to determinants of well-being that arise from all the domains. The determinants 

can either have a positive or negative influence leading to either better or worse well-

being across the life course. Many Veterans are doing well in most domains, but some 

may be precarious with marginal well-being in a couple domains, and a smaller portion 

may be in crisis with poor well-being in several domains. It is these Veterans in crisis 

who are most likely to be the high users of primary care services. 

Embedded in this well-being model are the social determinants of health (SDOH), 

which both predispose patients to becoming a high user and affect patient trajectories 

once they are in the high user group (Stone et al., 2014). The theoretical philosophy 

underlying this study is that Veterans who suffer from multiple and complex health 
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conditions and who are worse off in a number of SDOH will be more likely to be high 

users of primary care services because the reasons for encounters with primary care 

physicians encompass physical, psychological, and social dimensions of their lives. The 

interactions between health and disease factors with social and economic factors can 

make clinical management more challenging, time-consuming, and resource intensive. 

Therefore, this study will focus on the aspects of the well-being construct related to the 

SDOH as well as the health domain. 

Figure 1 shows the theoretical model for this study, in which the domains of 

well-being have an influence on utilization of primary care services. Indicators of poor 

well-being in the health, employment or other meaningful activity, finances, life skills 

and preparedness, and social integration domains are expected to increase the likelihood 

that someone will seek primary care services for treatment and will require more frequent 

appointments to manage their health issues. A demographic and military characteristics 

domain was also added because indicators in this domain are likely to have an influence 

on primary care utilization. Although considering how an individual or population is 

doing across all of the domains is important for enabling well-being, the cultural and 

social environment and housing and physical environment domains are not included in 

the analysis for this study because there are no validated indicators that specifically 

captured the risk associated with these domains available in the dataset. Additionally, the 

cultural and social environment domain refers to factors largely beyond immediate 

control such as cultural norms and values, socioeconomic programs and services, and the 

way that Veterans are viewed by non-military communities. Therefore, these domains are 

greyed out in Figure 1. 
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Figure 1. Theoretical Model 

 

The lines between the domains of well-being in Figure 1 represent the 

interdependency and bidirectional causality of the relationships between the domains of  

well-being. Each domain may exert influence on the other domains through various 

complex mechanisms, and the sum total of well-being in each domain contributes to 

overall well-being. For example, unemployment may cause poor health, but poor health 

may cause unemployment by limiting employment opportunities. In turn, unemployment 
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may lead to low income, which may limit opportunities to participate in social groups. 

Therefore, high use of primary care cannot be solely attributed to any single domain of 

well-being because the interactions between them are so complex. Rather, examining 

these interactions can provide insight into which indicators have the most significant 

influence on high use. In addition, bidirectional relationships may exist between primary 

care use and the domains of well-being as well. For example, high use of primary care 

services may actually lead to better health outcomes through better prevention, treatment, 

continuity of care, and health promotion. 

High Users of Health Care   

There has been a lot of research aimed at characterizing high users of healthcare 

among civilian populations both in Canada and internationally (Wammes et al., 2018). 

Variations in the ad hoc definitions of high users in the literature results in large 

variations of findings and makes comparisons between studies difficult. It is clear that 

high users are a heterogeneous group and there is no “one size fits all” characterization of 

these patients, but there are some common themes that have emerged in the literature to 

describe them. 

 From a demographic standpoint, the likelihood of being a high user increases with 

age, and higher age is associated with persistently higher costs (Wammes et al., 2018). 

The association between high use and increasing age is consistent with the fact that 

although Canadians aged 65 and older comprise only about 17% of the population, they 

account for about 45% of all public-sector healthcare dollars spent by the provinces and 

territories (CIHI, 2018). However, this does not mean that young and middle-aged 
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populations should be forgotten because other high user profiles exist, and approximately 

half of high users are younger than 65 years old (Briggs, Burd & Fransoo, 2014; CIHI, 

2014; Wammes et al., 2018). 

From a health perspective, high users are consistently burdened by significant 

chronic disease and multimorbidity, polypharmacy, and high annual mortality (Lee et al., 

2018; CIHI, 2014; Rosella et al., 2014; Wodchis et al., 2016; Wammes et al., 2018). They 

commonly suffer from multiple chronic conditions such as cardiovascular disease, 

diabetes, and chronic obstructive pulmonary disease (COPD) (CIHI, 2014; Chechulin et 

al., 2014; Kephart et al., 2016; MacSwain et al., 2017; Wammes et al., 2018). They are 

also more likely to have mental health conditions such as anxiety disorders, depression, 

and schizophrenia, and addictions issues such as alcoholism and drug dependence (CIHI, 

2014; Lee et al., 2018). In addition to their diagnosed morbidities, many studies have 

shown high users to have poorer self-perceived general and mental health, highlighting 

the importance of the patient perspective in driving demand for healthcare (CIHI, 2014; 

Lemstra et al., 2009; Rosella et al., 2014). 

High users also tend to have many predisposing factors related to the SDOH. 

Multiple studies in Canada have linked indicators of low socio-economic status with high 

healthcare utilization (Babitsch, Gohl, & Lengerke, 2012; CIHI, 2014; Fitzpatrick et al., 

2015; Lemstra et al., 2009; Rosella et al., 2014; Wammes et al., 2018). They have shown 

that high users are more likely to have low income, be less educated, be unemployed, 

have poor social support structures, live in high dependency neighbourhoods, experience 

insecure housing and homelessness, and be food insecure. Clearly, the upstream SDOH 

that impact everyone in the population have a particularly negative influence on high 
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users. Additionally, many psychosocial challenges such as substance abuse, 

unemployment, and homelessness are often comorbid with severe physical and mental 

illness (CIHI, 2014; Rosella et al., 2014; Wodchis et al., 2016). 

There are many ways to measure the impact of high users on the healthcare 

system. For the most part, high use has been measured using acute care data (emergency 

department and hospitalization), although some jurisdictions have used primary care, 

home and community care, and pharmaceuticals data (CIHI, 2014; Lee et al., 2018; 

Wammes et al., 2018). In Canada, previous estimates suggested that one percent of the 

population accounted for 49% of combined hospital and home care costs, while five 

percent accounted for 84% of these costs (CIHI, 2014). A study in Ontario, which 

comprises about 38% of Canada’s population (Statistics Canada, 2017), found that five 

percent of residents accounted for 65% of the province’s total measurable healthcare 

expenditures in 2011 (Wodchis et al., 2016). In British Columbia, the top five percent of 

users consumed 30% of spending on physician services (Reid et al., 2003). It was 

estimated that the physician expenditures for these high users were about eight times 

more than non-high users. 

Very little research has been conducted that examines high users of healthcare 

among Veteran populations. One recent study looking at high-cost users of VAC 

healthcare found that the top five percent of CAF Veteran clients accounted for 33% of 

departmental healthcare spending (Maclean et al., 2018a). In this study, high-cost users 

were more likely to live in Atlantic Canada, use multiple types of care, have psychiatric 

conditions and/or musculoskeletal conditions, and have been deemed totally and 

permanently incapacitated for work. Another recent study examining medical health 
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services utilization among Veterans in Ontario found that about 83% of Veterans saw 

their family physician at least once in the first five years following release, which 

indicates that they are higher users of primary care services than the general population 

(Aiken et al., 2016). They also averaged 10 or more primary care visits in each five-year 

period following release from the CAF. This physician visit data was right skewed, with 

higher mean values than medians, indicating that there are likely high users who are 

using disproportionate amount of primary care services (Aiken et al., 2016). 

Demographic and Military Characteristics 

 A scoping review found associations between demographic factors such as age 

and sex with high use of health care services (CIHI, 2014). Many empirical findings 

showed a positive correlation between high use of medical care and patient age, which 

was consistent across the U.S., Canada, Sweden and Great Britain. This is consistent with 

the broad literature that shows increasing morbidity and healthcare utilization with age. 

Veterans who are 50 years of age or older at the time of release from the military average 

a higher number of annual primary care visits than younger Veterans (Aiken et al., 2016). 

In the fifteen years following release, Veterans who were 50 years of age or older and 

visited a family doctor averaged 12 to 16 visits every five years, whereas those who were 

under 30 years of age averaged only eight visits every five years. Therefore, it is 

hypothesized that older age is associated with high use of primary care services. 

In the scoping review mentioned above, most of the reviewed papers also showed 

that females were consistently overrepresented in high use populations regardless of 

healthcare service studied, including primary care, even after controlling for pregnancy 
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(CIHI, 2014). One study examining sex differences in healthcare utilization found that 

women were significantly more likely than men to report higher frequencies of contact 

with a primary care provider in the previous 12 months (Kazanjian, Morettin, & Cho, 

2004). This was true for men and women regardless of whether they lived in a rural or 

urban location. Men were also less likely to have a regular family physician than women. 

The single main reason that men did not have a family doctor was because they did not 

try to contact one. 

The vast majority of military members and Veterans in Canada are male, although 

the proportion of females in the military is growing with the implementation of inclusive 

recruitment policies. Hachey and colleagues (2016a) concluded that women Veterans 

were more likely to report a difficult military to civilian transition not because they were 

female, but because they were more likely to be living with mental and physical 

conditions. Female Regular Force Veterans are more likely than males to have consulted 

a family doctor or have been hospitalized in the previous 12 months (MacLean et al, 

2018b). Many countries have identified the under-utilization of primary care services by 

men as a problem (Baker & Shand, 2017; Galdas, Cheater, & Marshall, 2005). This is 

partly explained by studies that have linked masculine stereotypes with reduced help-

seeking in males, including military and Veteran men (Caddick, Smith, & Phoenix, 2015; 

Hines et al., 2014; Keogh, 2015; Lorber & Garcia, 2010). One researcher noted that, 

“more intense forms of masculine socialization found in military settings may amplify 

such issues in male Veteran populations” (Lorber & Garcia, 2010). Therefore, it is 

hypothesized that being female is associated with high use of primary care services. 
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Certain military service characteristics produce differing effects on the well-being 

of Veterans. Military rank is often considered an indicator of socioeconomic status 

among military members and Veterans because rank organizes service members by 

socioeconomic rewards and job characteristics similar to other measures of social 

standing, and it reflects one’s level of ability, capability, experience, and knowledge. The 

CAF rank structure consists of officers and non-commissioned members (NCM). Officers 

are commissioned members who usually require a university degree; however, NCMs 

may also be offered a commission and become an officer in exceptional circumstances. 

Officers are higher in the rank structure than NCMs, and it is the job of officers to 

command and the job of NCMs to actually do the job. Within this binary, there are also 

incremental gradations of rank inherent in the rank structure, with junior ranks having 

lower status than senior ranks. Research from the LASS studies have shown that lower 

military rank is associated with poor post-release outcomes such as experiencing a 

difficult adjustment to civilian life (MacLean et al, 2014a). It is hypothesized that 

compared to officers, releasing from the military as a junior or senior NCM is associated 

with high use of primary care services. 

Another military characteristic that influences well-being is which military branch 

the Veteran served in; either the Army, Navy, or Air Force. Veterans who served in the 

Army generally have higher rates of mental disorders and reporting a difficult transition 

to civilian life than Veterans who served in the Navy or Air Force (MacLean et al, 2014a; 

Phinney, Zamorski & Fikretoglu, 2018; Zamorski & Bennett, 2015). Phinney and 

colleagues (2018) showed that compared to Air Force personnel, Army personnel had 

significantly greater past-year mental health service use and intensity of care in 
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unadjusted analysis. However, this relationship was mitigated after adjusting for 

sociodemographic and military characteristics, and mental disorders. The association 

between service branch and being a high user of primary care services will be explored. 

It is often assumed that Veterans who have deployed for combat are more likely 

to have poor well-being outcomes such as mental health problems. However, the link 

between deployment and poor mental health is less clear than might be expected given 

the evidence that soldiers who have served on peacekeeping (rather than combat) 

operations also develop traumatic stress-related disorders (Greenberg et al., 2008) and a 

significant proportion of PTSD is not related to deployment (Jones et al., 2013). A 2002 

survey showed that deployment to peacekeeping operations was not associated with 

increased prevalence of mental disorders and perceived need for care, except when there 

was exposure to combat and witnessing of atrocities (Sareen et al., 2007). In Canada, the 

prevalence of PTSD among Regular Force members who deployed in support of the 

mission in Afghanistan was about eight percent, compared with about three percent of 

Regular Force personnel who did not deploy (Patten, 2016). While PTSD was associated 

with exposure to combat, the majority of mental health outcomes such as mental 

disorders, perceived need, and service use, were not attributable to combat or 

peacekeeping deployment, highlighting the roles of other determinants of mental health 

(Sareen et al., 2008). The association between deployment and being a high user of 

primary care services will be explored. 
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Health Domain 

Health is a key domain within the well-being construct that has obvious 

implications for primary care utilization since health needs are a fundamental determinant 

of healthcare demand and utilization (Anderson, 1995; Babitsch et al., 2012). Among 

Veterans, health is commonly perceived in the context of living with the presence or 

absence of chronic conditions stemming from illness or injury, and also refers to how 

well the Veteran is functioning physically, mentally, socially, and spiritually (Thompson 

et al., 2016). Evidence from the LASS program of research consistently shows that 

compared to the CGP, Veterans have much higher prevalence of chronic pain, 

musculoskeletal disorders such as arthritis and back problems, obesity, hearing problems, 

activity limitations, and mental health problems such as depression, anxiety, and PTSD 

(Thompson et al., 2011; Thompson et al., 2014b; VanTil et al., 2017). There is also 

evidence of a higher prevalence of mental health problems in recent Veterans compared 

with serving personnel and earlier contemporary Veterans, highlighting the especially 

strong need for quality mental health services for recently released Veterans (Thompson 

et al., 2014a; VanTil et al., 2018).  

Mental and physical comorbidities are very common among Veterans, as about 

90% of those with a mental health condition also report having a concurrent physical 

health condition (Thompson et al., 2014c). This combination is a marker of care 

complexity and is associated with a disproportionate impact on quality of life, poorer 

clinical outcomes, suicide, and increased risk of premature mortality (Thompson et al., 

2014a; The Lancet, 2018). Since multimorbidity increases the complexity of care, 

Veterans with multiple health conditions are more likely to require frequent appointments 



 

17 

 

with primary care providers to coordinate their care and monitor their treatment and 

progress. There is broad international consensus that multimorbidity is best addressed in 

primary care settings by a patient-centered approach involving regular appointments and 

management (Dowrick, 2018). Therefore, it is hypothesized that the presence of multiple 

physical health conditions is associated with high use of primary care services. 

As mentioned, Veterans are disproportionately afflicted with mental health 

problems (Thompson et al., 2016), which are characterized by disordered emotions, 

behaviors and thought content. Poor mental health is known to be a key contributor to 

high costs and utilization of healthcare (CIHI, 2014; Lee et al., 2018; Szukis et al., 2018). 

In the US, Szukis and colleagues (2018) examined the healthcare resource use and costs 

among Veterans and found that those with treatment-resistant depression incurred higher 

all-cause health care costs than those with non-treatment resistant depression and those 

without depression. A study in Ontario showed that high users with a majority of mental 

health and addictions related costs incurred over 30% more costs than other high users 

(de Oliviera et al., 2016). This is consistent with previous research on Veterans showing 

that high users of healthcare were about twice as likely as low users to have diagnosed 

PTSD, who averaged about 30% more health care visits than those without PTSD, and 

that the relationship between PTSD and health services use was mediated through other 

medical conditions (Deykin et al., 2001). Also, higher levels of PTSD-depression mental 

health burden were associated with increases in physical medical conditions. A study of 

peacekeeping Veterans showed that having a probable PTSD diagnosis was associated 

with significantly more primary care and specialty care use, and the number of visits was 
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related to increased health problems, greater probable PTSD diagnosis, and greater 

depression symptom severity (Richardson, Elhai, & Pedlar, 2006).` 

Given the well-established link between certain mental health problems and 

suicide risk, suicide in CAF Veterans is a top public health concern for VAC. During the 

period of 1976-2012, male Veterans had an overall 1.4 times higher risk of dying by 

suicide compared to the male CGP, and female Veterans had an overall 1.8 times higher 

risk compared to the female CGP (Simkus, VanTil, & Pedlar, 2017). Evidence from 

LASS estimates that about 6-8% of recent-era CAF Veterans experienced past-year 

suicidal ideation and about 19-22% experienced lifetime suicidal ideation (VanTil et al., 

2017). Although suicidal thoughts do not necessarily lead to suicidal behavior or 

attempts, it is a precursor. Suicidal behavior is often the cumulative outcome of multi-

dimensional factors such as isolation, trauma, or substance abuse that can lead to a 

suicidal act (Government of Canada, 2017).  

Physical and mental health-related quality of life (HRQoL) are incredibly 

important for the well-being of Veterans given that the terms well-being and quality of 

life are often used interchangeably. A study examined physical and mental HRQoL 

among CAF Veterans using the SF-12 health survey and found below average scores in 

both physical and mental components for those at lower ranks, with physical and mental 

health conditions, disability, dissatisfaction with finances, being unemployed or not in the 

labour force, having low social support, and having difficulty adjusting to civilian life 

(Thompson et al., 2013). It is hypothesized that worse physical and mental health-related 

quality of life is associated with being a high user of primary care services. 



 

19 

 

 In addition to objective measures of health status, subjective measures are also 

important to consider in the context of Veteran health and well-being. Self-perceived 

health status is a widely used indicator of general health status in population health 

research that is predictive of mortality and functional decline (Idler & Benyamini, 1997; 

Yunhwan, 2000), and inversely associated with number of physician visits per year 

(CIHI, 2014; Miilunpalo et al., 1997, Tomioka et al., 2017). Reporting fair or poor 

general health is also a risk factor for experiencing a difficult MCT (Maclean et al., 

2014a) and instrumental activity of daily living decline (Tomioka et al., 2017). Similarly, 

self-perceived mental health status is a widely used and useful measure for monitoring 

population mental health (Mawani & Gilmour, 2010). It is associated with social class, 

family support, community belonging, service use, continuation of anti-depressant 

therapy, distress, activity restriction, social role functioning (Mawani & Gilmour, 2010), 

and difficult MCT (Maclean et al, 2014a). Of the Veterans with a mental health 

condition, only 45% reported fair or poor mental health (VanTil et al., 2017), meaning 

that their condition could be in remission or it is not significantly impacting their lives. It 

is hypothesized that worse self-perceived physical and mental health is associated with 

high use of primary care services. 

 Disability is another aspect of health that is often discussed in the context of 

Veteran health and well-being. The defining characteristic of disability is the presence of 

an activity limitation or participation restriction in combination with an impairment, or 

loss in body function or structure. Previous research has shown that Regular Force 

Veterans have a higher prevalence of disability than the CGP as measured by activity 

reduction in life domains (49% versus 21%) and needing help with at least one activity of 
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daily living (17% versus 5%) (Thompson et al., 2014c). The leading conditions 

contributing to disability in military personnel and Veterans are chronic pain, chronic 

musculoskeletal conditions, and mental health conditions, even after adjusting for 

personal and environmental factors (Beliveau, Boulos, & Zamorski, 2018; Thompson et 

al., 2014c). Additionally, an additive synergistic effect was found to contribute to health-

related activity limitations when there is a co-occurrence of physical and mental health 

conditions (Thompson et al., 2014c). In one study, compared to patients with multiple 

chronic diseases only, patients with multiple chronic diseases and a functional limitation 

had healthcare expenditures that were three times higher, out-of-pocket expenses that 

were a third higher, lower incomes, twice the rate of hospital use, visited the doctor more, 

and used home care more (Hayes et al., 2016). Therefore, it is important to consider the 

subpopulation of patients with activity limitations when examining high-need patients. It 

is hypothesized that disability is associated with high use of primary care services. 

Chronic pain is another related and common ailment among Veterans that is 

associated with poor functioning among complex patients (Butchart et al., 2009; VanTil 

et al., 2017). Research from LASS found that the majority of Regular Force Veterans had 

chronic pain or discomfort and that it was associated with mental health conditions, 

suicidality, and disability measured as activity limitations (Thompson et al, 2014c). It is 

hypothesized that chronic pain will be associated with being a high user of primary care 

services. 
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Employment or Other Meaningful Activity Domain 

This domain refers to engaging in activities that the Veteran finds beneficial and 

meaningful (Thompson et al., 2016a). Since the average CAF member releases from the 

military at a relatively young age, civilian employment upon release is a critical aspect of 

a successful MCT. Employment and working conditions are key determinants of health 

that have implications for enabling well-being in areas of income, health, and establishing 

a sense of purpose and identity. There is strong evidence that unemployment leads to 

poorer general and mental health, psychological distress and morbidity, and higher 

medical consumption, whereas re-employment leads to the opposite effect (Waddell & 

Burton, 2006). Veterans can experience many challenges in transitioning to the civilian 

labour market and finding meaningful work because it is unfamiliar, with different 

workplace cultures and leadership styles. Releasing Veterans may also transition back to 

school for retraining or transition into retirement, each with their own unique difficulties. 

In Canada, the majority of recently released Veterans are employed and satisfied 

with their work but the outcomes for sub-groups of the Veteran population differ 

considerably, suggesting the need for targeted as opposed to universal approaches to 

improving labour force outcomes (Maclean et al., 2016). Primary analysis of the LASS 

2016 showed that 65% of Regular Force Veterans were working and 81% were satisfied 

with their job (VanTil et al., 2017). Additionally, their unemployment rate of 8.4% 

(unemployed and looking for work) was comparable to the Canadian average of 7.1% 

(Statistics Canada, 2016; VanTil et al., 2017). Higher unemployment rates were found to 

be associated with younger age, fewer years of service, being medically released from 

service, and having combat exposure (Maclean et al., 2016). However, Regular Force 
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Veterans were more likely to be “not in the labour force” than the average Canadian, 

meaning that they are unemployed and not looking for work, in contrast to those 

considered “unemployed,” who were looking for work. They were also much more likely 

to be working with a health-related activity limitation. Veterans who are unemployed or 

not in the labour force have twice the rates of difficult adjustment to civilian life 

compared to employed Veterans (MacLean et al., 2016). It is hypothesized that being 

unemployed or not in the labour force is associated with high use of primary care 

services.  

Despite the importance of unemployment, transitioning to any job is not 

necessarily better than no job, as a poor-quality job can be detrimental to health (Waddell 

& Burton, 2006). One study showed that previously unemployed people who transitioned 

into a poor-quality job had greater adverse levels of biomarkers for chronic disease than 

people who remained unemployed, such as allostatic load which is an overall biomarker 

of chronic stress (Chandola & Zhang, 2018). However, there is insufficient evidence to 

define the physical and psychosocial characteristics of workplaces that are ‘good’ for 

health (Waddell & Burton, 2006). Therefore, satisfaction with employment or other 

meaningful activity is an important proxy indicator of the nature and quality of one’s 

work or main activity. In LASS 2016, 74% of Regular Force Veterans reported being 

satisfied or very satisfied with their main activity, but about a quarter were not satisfied 

(VanTil et al., 2017). It is hypothesized that reporting dissatisfaction with main activity 

will be associated with high use of primary care services. 

Gaining meaningful employment or engaging in a meaningful activity after 

release from military service can provide an income, provide a sense of identity and 



 

23 

 

purpose, and help the Veteran to socially reintegrate in civilian life, which all contribute 

to better health. Therefore, if a Veteran is having difficulty in this domain they are more 

likely to struggle with their health and require primary care services. 

Finances Domain 

This domain refers to whether or not the Veteran is financially secure (Thompson 

et al., 2016a). Income is the single largest determinant of health (World Health 

Organization [WHO], 2018), and is related to health by influencing the ability to 

purchase the things necessary to survive such as food and housing, and by influencing 

one’s social participation and ability to control life circumstances (Government of 

Canada, 2013). Having a low income also contributes to chronic stress and increases 

allostatic load because living in conditions of socioeconomic disadvantage and financial 

insecurity places one’s ability to access essential resources in a constantly precarious 

state (MacEwen, 2000). 

According to the Low Income Measure (LIM), Veterans are much less likely to 

experience low income than comparable Canadians, at four percent versus 14%, 

respectively. In general, younger Veterans experience the highest rates of low income 

(MacLean et al., 2014b; Maclean et al., 2018). The average decline in income from the 

pre-release year to three years post-release is about three percent. However, certain sub-

populations are worse off, such as medically released Veterans whose income declines by 

19%, and females whose income declines by about 21% (Maclean et al., 2018). 

In terms of access to primary care, low-income individuals are both more likely to 

need it and less likely to access it. For example, one study found that although low-
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income earners were about 5-7% less likely to have visited a physician over a one-year 

period compared to middle- and high-income earners, they were 166% and 226% more 

likely to be high users of physician visits compared to middle-income and high-income 

earners, respectively (Lemstra et al., 2009). This indicates that when low-income earners 

do go to the doctor, they tend to rely heavier on their services. It has been suggested that 

low-income earners tend to rely on more expensive services such as hospitals, while 

high-income earners are the most likely to receive optimal primary care and obtain 

specialist referrals, which further widens socio-economic health disparities (Lemstra et 

al., 2009; Mackenbach, Meerding & Kunst, 2007). This proposition will be explored in 

this study, and it is hypothesized that lower income is associated with being a high user 

of primary care services. Having a stable income is important for people to meet their 

basic needs such as food, shelter, and clothing, as well as purchasing other goods and 

services that are conducive to good health. There is an income gradient along pretty much 

every health outcome that you can measure. Therefore, the rationale for this hypothesis is 

that Veterans in the lowest income bracket are likely to be in worse health and therefore 

utilize primary care services more heavily than higher income earners. 

Additionally, a subjective measure of financial well-being used in the Veteran’s 

Well-being Conceptual Framework is satisfaction with finances. Research from LASS 

showed that the rate of Veterans who reported being satisfied with their finances declined 

from 75% and 74% in LASS 2010 and 2013, respectively, to 69% in LASS 2016 (VanTil 

et al., 2017). Joo and Grable (2004) outlined a number of factors related to financial 

satisfaction including demographic characteristics, financial stressors, financial 

knowledge, income and wealth, financial behavior, risk tolerance and financial stress. 
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Income is positively associated with financial satisfaction, but this relationship is weak 

and explains less than half of the variation in satisfaction with finances (Hansen, 

Slagsvold & Moum, 2008; Johnson & Krueger, 2006). It is hypothesized that being 

dissatisfied with finances is associated with being a high user of primary care services. 

Life Skills and Preparedness Domain  

This domain deals with skills, knowledge and insights that contribute to resilience 

and that prepare and enable military members to navigate the process of living in civilian 

life, including personal health practices, coping skills, and education (Thompson et al., 

2016a; VAC, 2017b). The objective for policies and programs in this domain is that 

Veterans are able to adapt, manage, and cope with civilian life. A key example of a 

descriptor in this domain is educational attainment, which is related to health through a 

number of pathways (Braveman & Gottleib, 2014). Education increases health literacy 

and facilitates healthier behaviors and the ability to understand and navigate the health 

care system (Zimmerman, Woolf & Haley, 2014). Therefore, it is logical to expect that 

Veterans who are less educated would be at a higher risk of developing health problems 

that require medical attention, which could increase their risk of high use of healthcare.  

It is hypothesized that low educational attainment is associated with being a high user of 

primary care services. Compared to Canadians of similar age and sex, Veterans report 

lower rates of post-secondary education (54% versus 65%) (VanTil et al., 2017). 

Additionally, only about half of Veterans report that the skills they developed in the 

military transfer to their civilian job, which highlights the importance of education for 

integrating into the civilian labour market (Thompson et al., 2014b; VanTil et al., 2017). 
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A lack of military skills transfer makes reintegration into the labour market more 

challenging for Veterans. It is hypothesized that Veterans with a lack of military skills 

transfer will be associated with being a high user. 

Another descriptor of poor well-being in this domain is high stress as a symptom 

owing to the inability to cope with stress and the lack of effective coping skills. Chronic 

stress triggers hormonal responses that over the long-term increase the allostatic load that 

accelerates disease processes (MacEwen, 2000). The lack of effective coping skills can 

result in high perceived life stress that contributes to poor health and the need for 

healthcare services. About a quarter of Regular Force Veterans reported that their life was 

quite a bit or extremely stressful in LASS 2016 (VanTil et al., 2017). Therefore, it is 

hypothesized that high life stress is associated with being a high user of primary care 

services.  

Social Integration Domain 

Social integration refers to the mutually supportive relationships, both informal 

and formal, and the overall level of community involvement that Veterans are engaged in 

(Thompson et al., 2016a; Umberson & Montez, 2010). For better or worse, the strength 

of an individual’s social connections and social support on a personal, community, and 

societal level has profound influences on physical and mental health (Cohen, 2004; Holt-

Lunstad, 2018; Umberson & Montez, 2010; Uchino, 2004). Social disconnection is a risk 

factor for poor health and mortality whereas social connection is a protective factor. 

Hachey and colleagues (2016b) showed that satisfaction with types of social support 

(friends and family), and a sense of community belonging acted as potential protective 
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factors that were associated with an easier adjustment to civilian life for Veterans with 

physical health conditions, mental health conditions, and higher levels of life stress. 

However, Veterans may have difficulty forming new social identities and connections 

with civilians due to a lack of understanding of the unique military culture by civilians 

and a lack of shared experiences (Black & Papile, 2010; Thompson et al., 2017). Whether 

fighting on the front lines or engaged in non-combat activities, military culture requires 

values such as loyalty, interdependency, and cooperation that are not as prominent in the 

relatively individualistic and alienating nature of modern western society. After being 

exposed to an experience of cohesiveness and tribal connection in the military, soldiers 

often return home to a society that lacks the opportunities to form meaningful social 

connections. This can create many problems for social integration into civilian life and 

emphasizes the importance of family and peer social supports.  

Social support refers to the emotionally sustaining qualities of relationships, such 

as a sense that one is loved, cared for, and listened to (Umberson & Montez, 2010). 

Social support in adulthood reduces physiological responses to stress such as 

cardiovascular reactivity to both anticipated and existing stressors (Glynn, Christenfeld, 

& Gerin, 1999; Uchino, 2006). Lack of social support was found to be around twice as 

reliable at predicting PTSD than the severity of the trauma itself, and this effect was 

stronger for military populations than civilian populations (Brewin, Andrews, & 

Valentine, 2000). However, the nature of the link between PTSD and social support 

remains debated. The social causation model explains that social support inhibits PTSD, 

but the social erosion model explains that PTSD inhibits increases in social support. A 

recent study actually supports the latter model over the former (Cox et al., 2018). 
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In LASS 2016, about 84% of Regular Force Veterans had high perceived social 

support, so while most were doing quite well in this domain, there was a small group of 

Veterans with low perceived social support who were likely at a higher risk of health 

problems (VanTil et al., 2017). For example, in LASS 2013, 55% of Regular Force 

Veterans with low perceived social support had mental health conditions compared to 

only 17% with higher perceived social support (Thompson et al., 2015). Low social 

support is a leading risk factor for mental health problems and suicidal ideation. If 

someone has low social support, they miss out on the protective effect on health that 

others can provide by attending to their care, and they tend to use more primary care 

services (CIHI, 2014). Therefore, it is hypothesized that low social support is associated 

with high use of primary care services.  

Another key indicator of social support is marital status. Being married is a strong 

predictor of longevity (Manzoli, Villari, Pirone, & Boccia, 2007), and continuously 

married adults experience a lower risk of cardiovascular disease compared with those 

who have experienced a marital loss, in part due to the psychosocial supports conferred 

by marriage (Zhang & Hayward, 2006). Among Veterans, marital status was reported as 

an important determinant of successful transition in many studies largely because of the 

stabilizing effect it has on post-release income trajectories and increased levels of social 

support (Rose, VanDenKerkhof, & Schaub, 2018). In LASS 2016, 77% of Regular Force 

Veterans reported being married or in a common-law relationship, which is significantly 

higher than the 73% in the Canadian general population (VanTil et al., 2017). A recent 

study on CAF Regular Force members also found that being separated, divorced, or never 

married is associated with high mental health comorbidity (Richardson et al., 2018). It is 
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hypothesized that not being married or in a common-law relationship is associated with 

high use of primary care services. 

On a community level, social integration can be conceptualized as one’s sense of 

belonging to their local community. Sense of community belonging embodies the social 

attachment of individuals and reflects social engagement and participation within 

communities. Research shows that sense of community belonging is highly correlated 

with physical and mental health, even when age, socio-economic status and other factors 

are taken into account (Ross, 2002; Shields, 2008). In LASS 2016, only 57% of Regular 

Force Veterans reported a very or somewhat strong sense of community belonging 

compared to 65% of the CGP of similar age and sex (VanTil et al., 2017). The 

importance of community belonging for Veterans returning from the military is best 

articulated by US author and war reporter, Sebastian Junger, in his well-researched book 

Tribe (Junger, 2016). Junger eloquently discussed the importance of social connection 

during the military to civilian transition and why the lack of it in modern society leaves 

many Veterans suffering with mental health issues and longing to return to service. The 

reader is referred to this insightful novel to learn more about the importance of 

community belonging for Veterans and all people. It is hypothesized that having a weak 

sense of community belonging is associated with high use of primary care services.  

While the MCT for most Veterans goes quite well, about a quarter to a third of 

Veterans report experiencing a difficult adjustment to civilian life (Thompson et al., 

2011; Thompson et al., 2014b; VanTil et al., 2017). Self-reported adjustment to civilian 

life is a global measure of well-being during MCT and encapsulates aspects of many 

well-being domains. However, for the purposes of this study it was included in the social 
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integration domain because a major part of the military to civilian adjustment depends on 

reintegrating socially and forming a new social identity (Thompson et al., 2017). The 

prevalence of reporting a difficult adjustment to civilian life is significantly higher for 

Regular Force Veterans who also report fair or poor health and mental health, suicidal 

ideation, being unemployed or not in the labour force, being dissatisfied with their main 

activity and finances, having high life stress, and having low social support and a weak 

sense of community belonging (MacLean et al., 2014a). It is hypothesized that 

experiencing a difficult adjustment to civilian life is associated with being a high user of 

primary care services. 
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Methods 

Design  

Secondary quantitative analysis of the 2016 Life After Service Survey (LASS) 

was conducted. This national cross-sectional survey was developed by VAC in 

partnership with the DND and Statistics Canada (VanTil et al., 2017). This is the third 

survey in the LASS program of research, with the other two conducted in 2010 and 2013. 

The survey contains self-reported data on health, disability, and the determinants of 

health using widely used questions from national Canadian population health surveys. 

Sample  

The population frame for this survey was personnel with Regular Force service in 

the Canadian Armed Forces who released from service between January 1st, 1998 to 

August 31st, 2015. The population frame was assembled in October 2015 at Statistics 

Canada using DND’s human resources administrative data. Once the survey sample was 

drawn, Statistics Canada obtained contact information through linkage with DND and 

VAC administrative data, and Statistics Canada data holdings. Survey data was collected 

over a 6-week period in February and March 2016 by Statistics Canada interviewers 

using the Computer Assisted Telephone Interview (CATI). Exclusion criteria were 

Regular Force members released at entry ranks, if their residence was in the three 

northern Territories or outside Canada, if there was a record of death, if there was a 

record of re-enrollment in CAF, or if they had a residence in a long-term care institution. 

54 records (about 1%) were identified as out of scope based on exclusion criteria. 
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The survey sample was stratified by three rank groupings, which were officers, 

senior non-commissioned members (Sr NCM), and junior non-commissioned members 

(Jr NCM). The sample was designed to draw about half from those surveyed in LASS 

2013 (n=1,575), and about half from Veterans released since LASS 2013 (n=1,180), over 

the period 01 September 2012 to August 2015. Sample sizes per stratum were calculated 

based on sufficient power that incorporated the expected attrition of non-response over an 

additional 4 cycles of longitudinal data collection.  

The sampling frame consisted of n=4,121 Veterans, representative of N=56,419 

Veterans. With a response rate of 73 percent, n=2,999 completed the questionnaire. With 

a share rate of 92 percent, this left n=2,755 Veterans who agreed to share their data with 

VAC and DND. The complex design requires that all survey estimates and analyses use 

sample weights, which were calculated by Statistics Canada to incorporate the unequal 

probabilities of selection, eligibility, non-response, and lack of consent to share. Thus, the 

weighted sample data are considered to be representative of the population (N=56,419). 

Out of the 2,755 Veterans, 13 did not provide an answer to the outcome variable of this 

study, leaving a final unweighted sample size of n=2,742 and a final weighted sample 

size of N=56,188 Veterans available for analysis. 

Measures  

A complete list of the variables is located in Appendix A, along with a summary of their 

operational definitions and the categories of measurement used.  
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Dependent Variable 

The dependent variable for this study was high use of primary care services, 

which was operationalized as the frequency of self-reported visits to a family doctor or 

general practitioner in the previous 12 months, using the following question: “Have you 

seen or talked to any of the following health professionals about your physical, 

emotional, or mental health: a family doctor or general practitioner?” This question is 

then followed up with, “How many times in the past 12 months?” The ‘high user’ group 

was defined as Veterans who reported 10 or more visits in the previous 12 months, which 

equated to 5.9% of the weighted sample (n=177, N=3,314). They were compared to the 

‘non-high user’ group, which was the rest of the sample who reported 0-9 visits and 

equated to 94.1% of the weighted sample (n=2565, N=52,874). 

This cut-point of 10 visits was selected by analyzing the frequency distribution of 

past year primary care visits in the survey data and aiming for a cut-point that was close 

to five percent of the sample, which is commonly cited as the cut-point in the high user 

literature. Upon examining the frequency distribution, the percentage of Veterans 

declined steadily from zero to six visits, then dropped off sharply for those with seven, 

eight, and nine visits. There was a slight increase again at ten visits, and since this was 

close to the five percent cut-point, it was chosen as the cut-point for this study. The cut-

point is also in line with previous research on primary care use among Veterans with 

PTSD. In this study, those who met PTSD criteria averaged 10.5 primary care visits in 

the previous year compared to only 4.6 among those who did not (Richardson et al., 

2006). Also, Veterans in Ontario average about 10-14 family doctor visits in each five-

year period following release from the military (Aiken et al., 2016), so Veterans who 
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report 10 or more annual visits are using as much primary care services in one year as the 

average Veteran uses in five. 

The suppression of this outcome variable into binary categories was a limitation 

because it reduced a lot of the variability of the measure into just high users versus non-

high users, when in reality there is a spectrum of primary care utilization. Collapsing this 

variable eliminated the ability to explain differences among Veterans at various cut-

points, for example at five or more visits. However, by examining high use of primary 

care as a binary outcome in this exploratory analysis, interpreting the findings was 

simplified to a manageable and straightforward level. Future research should examine 

various cut-points of primary care use to more fully explain the variation of primary care 

utilization across the spectrum. 

Independent Variables 

Well-being in each of the domains was measured using self-reported descriptive 

indicators of well-being from LASS 2016. Below are the selected indicators for each 

domain of well-being in the theoretical model, with the exceptions of social and cultural 

environment and housing and physical environment domains which were not measured in 

LASS and therefore could not be examined in the study.  

Demographic and military characteristics 

Demographic and military variables were included in analysis. Sex was analyzed 

by male and female categories. Age in years was grouped into the following four 

categories: less than 40, 40-49, 50-59, and 60 or older. Four provincial regions were 

examined: Western Canada (British Columbia, Alberta, Saskatchewan, and Manitoba), 
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Ontario, Quebec, and Atlantic Canada (New Brunswick, Nova Scotia, Prince Edward 

Island, and Newfoundland). Military characteristics included service branch (Army, 

Navy, or Air Force), last military rank at time of release (Officers, Senior non-

commissioned member (NCM), or Junior NCM), and whether not the Veteran served on 

a deployment (yes or no). 

Health domain 

Indicators of well-being in the health domain were self-rated general health 

(SRGH), self-rated mental health (SRMH), health compared to one year ago, diagnosed 

physical and mental health conditions, multimorbidity of physical health conditions, 

mental health problems (MHP), SF-12 Physical Component Summary (PCS), SF-12 

Mental Component Summary (MCS), past-year suicidal ideation, chronic pain, and 

disability. 

Self-rated general health was assessed with the question, “In general, would you 

say your health is: excellent? very good? good? fair? poor?” Self-rated mental health was 

measured with the question, “In general, would you say your mental health is: excellent? 

very good? good? fair? poor?” Both of these indicators were categorized into two groups: 

“good, very good, or excellent,” and “fair or poor.” Health compared to one year ago 

was measured using the question, “Compared to one year ago, how would you say your 

health is now? Is it much better now than 1 year ago, somewhat better now, about the 

same as 1 year ago, somewhat worse now, or much worse now?” This measure was 

categorized into three groups: better, the same, and worse.  
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Diagnosed physical health conditions were measured by asking about self-

reported physician-diagnosed health conditions, including: neurological conditions, 

urinary incontinence, hearing problems, musculoskeletal conditions, gastrointestinal 

conditions, respiratory conditions, cardiovascular conditions, diabetes, and cancer. 

Obesity was included in the list of chronic physical health conditions but was measured 

using body mass index (BMI), which was calculated using self-reported height and 

weight. The sum total of these physical health conditions was calculated to indicate 

multimorbidity of physical health conditions, defined as living with two, or three or more, 

of the above physical health conditions. 

Diagnosed mental health conditions were measured by asking about self-reported 

physician diagnosed mental health conditions, including: mood disorders, anxiety 

disorders, and posttraumatic stress disorder (PTSD). The severity of mental health 

problems was measured using a composite measure developed by Thompson and 

colleagues (2017b), derived by combining self-reported diagnosed mental health 

conditions, Kessler’s measure of psychological distress (Blanc, Zamorski, Ivey, & Edge, 

2014; Kessler et al., 2003), and the Primary Care PTSD screen for the DSM-IV (Prins et 

al., 2003; Prins & Ouimette, 2004). This composite, three-level ordinal measure classified 

Veterans into having no or little, mild/moderate, or severe mental health problems. This 

composite measure provides a much clearer picture of the overall mental health of CAF 

Veterans than single measures, and has good evidence of validity (Thompson et al., 

2017b). Past-year suicidal ideation was measured with the question, “Have you ever 

seriously considered committing suicide or taking your own life?” Those who said yes 

were then asked, “Has this happened in this past 12 months?” 
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Both the Physical Component Summary (PCS) and the Mental Component 

Summary (MCS) were used from Version 1.0 of the SF-12 Health Survey, which is a 

widely used, reliable, and validated measure of health-related quality of life (HRQoL) in 

both civilian and Veteran populations (Burdine et al., 2000; Thompson et al., 2013; Ware, 

Kosinski, & Keller, 1996). The SF-12 is a shortened version of the widely used SF-36, 

and the empirical results indicate that 12-item versions of the PCS and MCS subscales 

correlate very highly with the SF-36 versions. The PCS included items that measured the 

following four health concepts: physical functioning, role-physical, bodily pain, and 

general health. The MCS included items that measured the following four health 

concepts: vitality, social functioning, role-emotional, and mental health. Scores are 

standardized to 50 and a standard deviation of 10, with scores lower than 50 representing 

poorer than average functioning and those higher than 50 representing better than average 

functioning. A 2- to 3-point difference is considered clinically relevant (Ware, Kosinski 

& Keller, 1994). Lower scores indicate poorer HRQoL in a non-linear manner; 98% of 

the reference population has better scores than those with 30 or less, and 84% has better 

scores than those with scores of 40 or less (Thompson et al., 2013). PCS and MCS scores 

were categorized into a 3-level ordinal variable with less than 40, 40-49, and 50 or more 

as the three categories. 

Chronic pain was measured using the question, “Are you usually free of pain or 

discomfort? Yes or no?” This question is a component of the Health Utility Index 

developed by McMaster University’s Centre for Health Economics and Policy Analysis 

(Horsman, 2003). Having chronic pain was defined as those who said, “No.” 
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Disability was measured using a measure developed by Thompson and colleagues 

(2014c) that assessed health-related activity limitations in two ways using questions 

borrowed from the CCHS: (1) whether a long-term physical or mental condition or health 

problem reduced the amount or kind of activity at home, school, work, or other 

sometimes or often (some disability) and (2) need for assistance with at least one basic or 

instrumental activity of daily living (high disability). These measures were combined into 

a 3-category ordinal-dependent variable reflecting degree of disability: no, some, and 

high. 

Employment or other meaningful activity domain 

 Well-being in the employment or other meaningful activity domain was measured 

using labour force status and satisfaction with main activity. Labour force status was 

determined using a derived variable that was composed from a series of questions asking 

about current labour force status, resulting in the following three groups: employed 

(reference category), unemployed, and not in the labour force. People considered 

unemployed are those in the labour force who reported that they were looking for work 

but were not employed. Those considered not in the labour force were neither working 

nor looking for work.  

Satisfaction with main activity was assessed using two questions. First, 

respondents were asked the question, “Now we would like you to think about the past 12 

months. What has been your main activity in the past 12 months?” This was followed by 

the question, “Thinking about this activity in the past 12 months, how satisfied are you?” 

The response categories were very satisfied, satisfied, neither satisfied or dissatisfied, 
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dissatisfied, or very dissatisfied. This was converted to a three-point ordinal measure, 

with respondents who reported being dissatisfied or very dissatisfied grouped into the 

‘dissatisfied’ group, those who reported being neither satisfied nor dissatisfied labelled as 

the ‘neither’ group, and those who reported  being satisfied or very satisfied grouped into 

the ‘satisfied’ group (reference category). 

Finances domain 

Well-being in the finances domain was measured using a derived income 

adequacy measure and satisfaction with finances. Income adequacy was measured using 

quintiles of the ratio of household income to Statistics Canada’s 2015 Before-tax low 

income measure (LIM) for number of people in the household (Statistics Canada, 2017; 

Tjepkema, Wilkins, & Long, 2013). The LASS 2016 survey asked respondents to 

estimate their gross before-tax household income and the number of people living in their 

household. Those who fell into the first, second, and third quintile will be compared to 

those who fell into the combined fourth and fifth quintiles (reference category). 

For the satisfaction with finances measure, the LASS 2016 survey asked the 

question, “How satisfied are you with your financial situation?” The response categories 

were very satisfied, satisfied, neither satisfied nor dissatisfied, dissatisfied, or very 

dissatisfied. This was converted to a three-point ordinal measure, with respondents who 

reported being dissatisfied or very dissatisfied grouped into the ‘dissatisfied’ group, those 

who reported being neither satisfied nor dissatisfied labelled the ‘neither’ group, and 

those who reported being satisfied or very satisfied grouped into the ‘satisfied’ group 

(reference category). 
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Life skills and preparedness domain 

Well-being in the life skills and preparedness domain was measured using life 

stress, educational attainment, and military skills transfer. Life stress was assessed with 

the question, “Thinking about the amount of stress in your life, would you say that most 

days are...?” The response categories were the following: not at all stressful, not very 

stressful, a bit stressful, quite a bit stressful, and extremely stressful. This was converted 

into a three-point ordinal measure. Those who reported not at all or not very stressful 

were grouped (reference category), those who reported a bit stressful were the second 

group, and those who reported quite a bit or extremely stressful were grouped into the 

third group. High life stress is an indicator of poor well-being in this domain because it 

demonstrates a lack of coping skills and preparedness to deal with the stress of 

transitioning to civilian life.  

For educational attainment, the LASS 2016 survey asked the question, “What is 

the highest certificate, diploma or degree that you have completed?” The response 

categories were the following: less than high school graduation, high school graduation, 

post-secondary grad less than bachelors, and university graduation greater than or equal 

to bachelors. This measure was converted into a three-level categorical variable with the 

following three groups: high school graduation or less, some post-secondary with less 

than a bachelor’s degree, and a bachelor’s degree or higher (reference category).  

Military skills transfer was measured using the question, “The experiences, 

education, and training, obtained, during my military career have helped me in my 

current or most recent civilian job. Do you strongly agree, agree, neither agree nor 

disagree, disagree, or strongly disagree?” Those who agreed or strongly agreed were 
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grouped in the “agree” group (reference category), those who neither agreed nor 

disagreed were the second group, and those who disagreed or strongly disagreed were 

grouped into the “disagree” group. This question was only asked to those who reported 

that they worked at a job or ran a business since release from the military, so it was not 

applicable to those who did not. 

Social integration domain 

Well-being in the social integration domain was measured using marital status, 

perceived social support, sense of community belonging, and adjustment to civilian life. 

Perceived social support was measured using the 10-Item Social Provisions Scale (SPS-

10), which is a shortened version of the original 24-item scale. The SPS-10 is a reliable 

and valid instrument for measuring the availability of social support across five 

subscales: emotional support or attachment, social integration, reassurance of worth, 

tangible help and orientation (Gottlieb & Bergen, 2010; Caron, 2013). The SPS-10 

provides a score between 0-40, with a score of 29 or less indicating low perceived social 

support (Thompson et al., 2015). This measure was converted into a binary categorical 

variable, with either low or not low perceived social support.  

Marital status was measured by asking, “What is your marital status?” For the 

analysis, respondents were categorized into the following three groups: single or never 

married; widowed, separated, or divorced; and married or common-law (reference 

category).  

To measure sense of community belonging (SoCB), respondents were asked, 

“How would you describe your sense of belonging to your local community? Would you 



 

42 

 

say it is: very strong? Somewhat strong? Somewhat weak? Very weak?” For the analysis, 

respondents were categorized into the following binary groups: somewhat strong or very 

strong (reference category), and somewhat weak or very weak.  

To measure adjustment to civilian life (ACL), respondents were asked, “In 

general, how has the adjustment to civilian life been since you were released from the 

Canadian Armed Forces? Very difficult? Moderately difficult? Neither difficult nor easy? 

Moderately easy? Very easy?” This was converted into a three-point ordinal measure, 

with respondents who reported very difficult or moderately difficult grouped into the 

‘difficult adjustment’ group, those who reported neither difficult nor easy labelled as the 

‘neither’ group, and those who reported moderately easy or very easy grouped into the 

“easy adjustment” group (reference category). 

Health services utilization 

Health service utilization indicators included the following: having a regular 

medical doctor, hospitalizations in the past year, specialist physician consultation in the 

past year, health professional consultation about emotional or mental health in the past 

year, home care in the past year, physiotherapist consultation in the past year, 

chiropractor consultation in the past year, psychologist consultation in the past year, 

social worker or counsellor consultation in the past year, audiologist, speech, or 

occupational therapist consultation in the past year, alternative care provider 

consultation in the past year, self-reported unmet health care needs in the past year, and 

whether or not the Veteran is a VAC client. 
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Anyone who reported that they had seen a family doctor or general practitioner 

and any other medical doctor or specialist were also asked, “How many times in the past 

year?” This allowed for a cost-estimation for both high users and non-high users based on 

the average primary care cost per visit and the average specialist cost per visit. Using the 

Canadian Institute for Health Information 2015-16 National Physician Database (CIHI, 

2017), physician service expenditures were estimated to give an indication of the 

physician costs attributable to the high user group. Accounting for provincial variation in 

costs, the average cost for both primary care physician total services and specialist 

physician total services were multiplied by the number of visits reported for each service 

type to estimate the expenditures for both high users and non-high users. Primary care 

physician costs and specialist physician costs were then combined to estimate total 

physician expenditures for each group as well. The calculations for these cost-estimations 

are shown in Appendix B. 

A similar approach was used to estimate the proportional number of nights in 

hospital. Veterans who reported that they have been an overnight patient in a hospital in 

the past year were also asked, “How many nights in the past year?” This allowed for a 

comparison of total nights in hospital to be made between high users and non-high users. 

These calculations are also shown in Appendix B. 

Data Analysis  

Quantitative analysis of the data was conducted in the following four phases:      

1) descriptive statistics between high users, non-high users, and the total sample,            

2) bivariate logistic regression to produce unadjusted odds ratios (UOR), 3) a correlation 
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matrix, and 4) multiple logistic regression modelling to produce adjusted odds ratios 

(AOR). Figure 2 shows the flow diagram for the data analysis methodology, which 

began with the theoretical model and eventually narrowed down to the final models 

through a series of iterative steps. In accordance with Statistics Canada Disclosure 

Guidelines, where possible, response categories with a sample size less than 30 were 

suppressed into groups to improve data quality and the reliability of the estimate (VanTil 

et al., 2014). For all analysis, alpha was set at 0.05. Phases one and three were conducted 

using IBM SPSS Statistics Version 25 and phases two and four were conducted using 

logistic regression in Stata Version 13.1. 

Descriptive statistics 

The first phase consisted of descriptive analysis which reported the frequency 

distributions and cross-tabulations of each independent variable for the high user group, 

the non-high user group, and the total sample. Frequencies were reported as the 

unweighted sample size and the weighted percentages for all selected variables. This 

stage of analysis was conducted to provide a good starting point of easily interpretable 

data on high users of primary care and helped inform which variables to include in the 

subsequent phases of analysis. 

Bivariate logistic regression 

Bivariate logistic regression was conducted to produce UORs for each 

independent variable, along with 95% confidence intervals, to estimate the effect of each 

independent variable on the dependent variable of being a high user. Qualitative 

descriptors of the effect size for the odds ratios were as follows: no or very weak 
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association (OR<= 1.5), weak association (OR= 1.5-2.5), moderate association (OR= 2.5-

4.0), strong association (OR= 4.0-10.0), or very strong association (OR>= 10.0) 

(Rosenthal, 1996).  

Correlation matrix 

In order to help inform the selection of variables for the multiple logistic 

regression models, and to help interpret the results, a correlation matrix was produced to 

test for multicollinearity among independent variables and to reduce the potential 

redundancy of the models. Cramer’s V correlation, which is based on Pearson’s chi-

squared statistic, was used to measure the strength of association between one nominal 

variable with either another nominal variable, or with an ordinal variable (Cramer, 1946). 

Kendall’s tau-b (Tb) correlation is a nonparametric measure of the strength and direction 

of association between two variables on at least an ordinal scale (Kendall, 1945). To 

calculate Kendall’s tau-b, each pair of variables must meet the assumption that they are 

either ordinal or continuous. Typically, correlations are used to assess the strength and 

direction of the linear relationships between pairs of variables. However, all variables in 

this study were categorical (non-linear), and therefore caution should be used when 

interpreting the correlation coefficients produced with these tests of association. The 

strength of association for both were interpreted as follows: no relationship (0.0), very 

weak (0.0-0.15), weak (0.15-0.20), moderate (0.20-0.25), moderately strong (0.25-0.30), 

strong (0.30-0.35), very strong (0.35-0.40), worrisomely strong (0.40-0.50), and 

redundant (0.50 or greater). Where possible, including variables with worrisomely strong 

or redundant associations in the same model was avoided because of the high probability 
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that they were measuring the same concept. The assumption was that highly correlated 

variables had collinearity and therefore explained overlapping variance in being a high 

user of primary care, but this does not mean that these variables were measuring the same 

concept or that they were causally related. This stage of analysis was only one step of 

many in selecting variables for the multiple logistic regression modelling. 

Multiple logistic regression 

Multiple logistic regression modelling was conducted on the dependent variable 

of either being in the high user group or the non-high user group. The independent 

variables included in the modelling procedure were selected based on the theoretical 

well-being model, the literature, the descriptive statistics and bivariate analysis, and the 

correlation matrix (Figure 2). Although there is no universally accepted standard for the 

proper number of variables required to avoid an overfit model, one common “rule of 

thumb’ states that for every independent variable, there should be no fewer than 10 

participants for each binary category (high user/non-high user), with the lower number of 

participants determining the maximum number of independent variables (Stoltzfus, 

2011). Therefore, with n=177 in the high user group, the maximum number of 

independent variables should be 17 according to this rule of thumb. However, a more 

stringent number of outcomes per independent variable is preferred, since a higher ratio 

tends to improve model validity (Stoltzfus, 2011).  

The purpose of this stage of analysis was to identify the most important variables 

associated with being a high user after adjusting for the confounding effect of others. 

Although the models produced were statistically predictive models, this did not imply 
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causality between the predictor variables and being a high user due to the cross-sectional 

nature of the data. Therefore, upon interpreting the results, the fit of the model was not as 

important as the variables that were included in the model. However, to measure the fit of 

each final model, a goodness-of-fit test called the F-adjusted mean residual test was 

conducted (Archer & Lemeshow, 2006). This test statistic was selected because it 

provides a method of assessing model fit that takes sampling weights and survey design 

into account. Estimation of goodness-of-fit is based on residuals since large departures 

between observed and predicted values, taking variability into account, indicates a lack of 

fit. Therefore, if the p-value of the F-adjusted test statistic is less than 0.05, it indicates a 

lack of fit of the model, and larger p-values indicate better fit of the model. 

 An iterative, stepwise blocked approach was used to select covariates where 

preliminary multiple logistic regression models were run in series using various logical 

blocks of variables that align with the domains of well-being. The blocks were: (1) 

demographic and military characteristics, (2A) health A (multimorbidity of physical 

health conditions and mental health problems), (2B) health B (the PCS and MCS of the 

SF-12), (3) employment or other meaningful activity, (4) finances, (5) life skills and 

preparedness, and (6) social integration. First, models were run for each well-being 

domain block in combination with the demographic and military block in order to select 

the most important variables from each domain of well-being. Subsequently, two 

backward elimination stepwise logistic regression models were run to produce two final 

models; one that included health block A and another that included health block B. In 

these models, all selected variables were entered into the model simultaneously, and then 

those without a statistically significant association (p > 0.05) in at least one category were 
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dropped one at a time until only the statistically significant variables remained. At each 

step of the backward elimination model, the variable with the highest average p-value 

among categories was dropped from the model. The benefit of this modelling strategy 

was that it was both theory-driven and data-driven. All of the included variables had a 

theoretical and rational basis for being included based on the literature, and then in the 

final stages of the analysis the models were guided by the data, allowing objective 

conclusions to be drawn. 

This stage of the analysis was important because it estimated the unique 

contribution of each variable after adjusting for the possible confounding effects of other 

variables. Hence, the results are expressed as AORs along with 95% confidence intervals. 

Although this analysis was conducted with the aim of selecting a “final” model, each step 

of the modelling procedure was relevant for interpreting the findings. This approach is 

the best way to inform which domains of well-being and specific variables are most 

important for addressing high users of primary care.  

Figure 2: Flow Diagram of Data Analysis Methodology. 

 



 

49 

 

Protection of Human Rights  

Ethical considerations for this study were minimized because it was secondary 

data analysis of a population-based survey. The LASS 2016 dataset was housed in a 

secure server at the VAC headquarters and could only be accessed by authorized 

personnel at the VAC Research Directorate. Statistics Canada is prohibited by law from 

releasing any information that could identify any person, and all personal identifiers were 

removed from the file. Therefore, ethical considerations were accounted for during the 

original design of the study and collection of data by VAC, DND, and Statistics Canada. 

This project was approved by the University of New Brunswick Fredericton Research 

Ethics Board (REB #2018-160). 
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Results 

Introduction 

 This chapter sets out the results from the statistical analysis of this study. There 

were many variables examined including demographic and military characteristics, 

indicators from the domains of well-being, and healthcare utilization characteristics. The 

chapter begins by reporting the descriptive statistics and unadjusted odds ratios (UOR) 

for the demographic and military characteristics (Table 1). It then reports the descriptive 

statistics and UORs for the well-being characteristics (Table 2). After this, the results of 

a correlation matrix (Table 3) of selected variables are discussed to help interpret the 

findings and to help inform the selection of covariates for the next stage of analysis, the 

multiple logistic regression modelling. The results of both the preliminary (Table 4-9) 

and final (Table 10-11) multiple logistic regression models are reported next, which 

helped to determine the most important indicators associated with being a high user of 

primary care services. The final section of this chapter reports on the results of the 

healthcare utilization patterns of the high users of primary care services, thereby 

achieving the secondary purpose of this study. First the descriptive statistics and UORs of 

the health service utilization characteristics are reported (Table 12). Then, the results of 

the proportional distribution of estimated primary care physician expenditures, specialist 

expenditures, total physician expenditures, and number of nights in hospital are reported 

between high users and non-high users. All descriptive statistics are reported as 

unweighted sample sizes with their accompanying weighted percentages. Appendix C 
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provides further detailed descriptive statistics with the ungrouped responses for each 

variable, as well as missing values. 

Demographic and Military Characteristics 

Age 

Overall, about 27% of participants were less than 40 years old, about 22% were 

between 40-49 years old, about 36% were between 50-59 years old, and about 16% were 

60 years of age or older. A lower percentage of high users were less than 40 years old 

(21%), a higher percentage were between 40-49 years old (28%), a higher percentage 

were between 50-59 years old (42%), and a lower percentage were 60 years of age or 

older (9%). There was no significant association between age and being a high user.  

Sex 

Whereas females only accounted for only about 12% of the sample, about 26% of 

high users were female. There was a significant moderate association between sex and 

high use of primary care services. The odds of being a high user were 2.8 times higher for 

females than for males.  

Provincial region 

A higher percentage of high users lived in Atlantic Canada (30% versus 20%) and 

Western Canada (35% versus 27%) compared to non-high users, a lower percentage of 

high users lived in Quebec (5% versus 22%), and about the same percentage of high users 

lived in Ontario as non-high users (29% versus 31%).  
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Table 1. Descriptive and Bivariate Analysis of the Demographic and Military 
Characteristics 

 Primary Care User Status  
(n = unweighted sample size, weighted %) 

Odds of high use 

Characteristic Non-high 
users 

High users Total   

 n % n % n % UOR 95% CI 
Total 2565 94.1 177 5.9 2742 100.0 ---  
Age                                <40 489 27.0 36 20.6 525 26.6 Ref.  

40-49 494 21.1 47 28.3 541 21.5 1.8  (0.9-3.3) 
50-59 1018 35.9 73 41.7 1091 36.5 1.5  (0.9-2.6) 

60+ 564 16.1 21 9.3 585 15.7 0.8  (0.4-1.5) 
Sex                               Male 2266 88.7 136 73.8 2402 87.8 Ref.  

Female 299 11.3 41 26.2 340 12.2 2.8***  (2.6-3.0) 
Provincial Region   Atlantic 564 20.2 45 30.4 619 20.8 ---  

Quebec 549 22.3 17 5.2 566 21.3 ---  
Ontario 824 30.6 52 29.4 876 30.5 ---  

Western 628 26.9 53 35.1 681 27.4 ---  
Last military rank     Officer 853 17.8 38 11.1 891 17.4 Ref.  

Senior NCM 920 30.9 54 23.2 974 30.9 1.2  (0.7-2.0) 
Junior NCM 792 51.4 85 65.7 877 52.2 2.0**  (1.2-3.4) 

Service branch      Air Force 831 30.5 55 30.1 886 30.5 Ref.  
Navy 490 17.6 35 23.9 525 17.9 1.4  (0.8-2.5) 
Army 1244 51.9 87 46.0 1331 51.6 0.9  (0.6-1.4) 

Deployment                     No 533 26.1 39 28.4 572 26.2 Ref.  
Yes 2028 73.9 138 71.6 2166 73.8 0.9  (0.5-1.5) 

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

Military rank 

Overall, the majority of participants were junior NCMs (52%), about a third were 

senior NCMs (31%), and only about 17% percent were officers. Among high users, about 

two-thirds were junior NCMs (66%), only about 23% were senior NCMs, and only about 

11% were officers. There was a significant weak association between last military rank 

and being a high user. Compared to officers, the odds of being a high user were 

significantly higher for junior NCMs (UOR= 2.0, 1.2-3.4) but not for senior NCMs.  

Service branch 

In the overall sample, almost a third (31%) of Veterans served in the Air Force, 

only about 18% served in the Navy, and over half (52%) served in the Army. Among 
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high users, about the same proportion served in the Air Force (30%), slightly more served 

in the Navy (24%), and slightly less served in the Army (46%). Service branch (Air 

Force, Navy or Army) did not significantly affect the odds of being a high user of 

primary care services.  

Deployment 

Overall, about three quarters of the sample reported that they have been deployed 

(74%), similar to the rate among high users (72%). Deployments did not significantly 

affect the odds of being a high user of primary care services. 

Well-being Characteristics 

Health Domain 

Self-rated health measures 

Overall, 77% of Veterans reported their general health as being either good, very 

good or excellent, while about 23% rated their health as either fair or poor. Among the 

high user group, only about 29% reported their general health as either good, very good 

or excellent, while about 71% rated their health as either fair or poor. There was a very 

strong association between self-rated general health and being high user of primary care 

services. The odds of being a high user were 10.1 times higher for those who reported fair 

or poor health than those who reported good, very good, or excellent health.  

Overall, 79% of Veterans reported their mental health as being either good, very 

good or excellent, while 21% rated their mental health as either fair or poor. Among the 

high user group, only about 37% reported their mental health as either good, very good or 

excellent, while about 63% rated their mental health as either fair or poor. There was a 
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strong association with self-rated mental health and being a high user of primary care 

services. The odds of being a high user were 7.7 times higher for those who reported fair 

or poor mental health than those who reported good, very good, or excellent mental 

health. 

Overall, about 63% of Veterans reported that their health was about the same 

compared to one year ago, about 18% reported that it had gotten somewhat or much 

better, and about 20% reported that it had gotten somewhat or much worse. Among the 

high user group, about half as many reported that their health was about the same (31%), 

about the same proportion reported that it had gotten better (20%), and almost half 

reported that their health had gotten worse (49%). There were significant relationships 

between self-reported health compared to one year ago and being a high user of primary 

care services. Compared to those who reported that their health was about the same as 

one year ago, the odds of being a high user were 2.4 times higher for those who reported 

somewhat or much better health and 5.6 times higher for those who reported somewhat or 

much worse health.  

Physical health measures 

 As shown in Figure 2, the rate of every chronic physical health condition 

examined was higher among the high user group than the rate of the total sample. In 

order of decreasing prevalence, high users had higher rates of musculoskeletal conditions 

(65% versus 51%), obesity (40% versus 29%), neurological conditions (40% versus 

17%), cardiovascular conditions (26% versus 23%), hearing problems (19% versus 12%), 

gastrointestinal conditions (18% versus 10%), respiratory conditions (18% versus 8%), 
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urinary incontinence (11% versus 4%), diabetes (11% versus 7%), and cancer (4% versus 

3%). Compared to those without the condition, the odds of being a high user were 

significantly elevated for those with neurological conditions (UOR= 3.7, 2.4-5.8), urinary 

incontinence (UOR= 3.4, 1.8-6.5), hearing problems (UOR= 1.9, 1.1-3.0), 

musculoskeletal conditions (UOR= 1.9, 1.2-3.0), gastrointestinal conditions (UOR= 2.3, 

1.4-3.8), respiratory conditions (UOR= 2.6 (1.5-4.6), and obesity (UOR= 1.7, 1.1-2.6), 

but not for those with a cardiovascular condition, diabetes, or cancer. Moreover, 

multimorbidity of chronic physical health conditions was associated with a significant 

increase in the odds of being a high user of primary care. Compared to those with zero or 

only one physical health condition, the odds of being a high user were 2.0 times higher 

for those with two conditions and 3.9 times higher for those with three or more 

conditions. 

Physical health-related quality of life was measured using the PCS. Overall, over 

half of Veterans scored 50 or higher on the PCS (54%), about 23% scored between 40-

49, and about 23% scored less than 40. Among the high user group, only about 19% 

scored 50 or higher, about 21% scored between 40-49, and about 61% scored less than 

40. Lower physical health-related quality of life was significantly associated with 

increased odds of being a high user of primary care. Compared to those who scored 50 or 

more on the PCS, the odds of being a high user were 2.7 and 9.0 times higher for those 

who scored 40-49 and less than 40, respectively. 

Overall, about 41% of Veterans reported chronic pain, whereas about 70% of the 

high user group did. Reporting chronic pain had a significant moderate association with 

being a high user of primary care services. Compared to those with no chronic pain, the 
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odds of being a high user were 3.7 times higher for those with chronic pain. In the total 

sample, about 41% had no disability, about 39% had some disability, and about 20% had 

high disability. In the high user group, only about 12% had no disability, about 29% had 

some disability, and about 59% percent had high disability, almost three times the rate of 

the total sample. Disability had moderate to very strong associations with being a high 

user of primary care services. Compared to those with no disability, the odds of being a 

high user were 2.7 and 12.1 times higher for those with some disability and high 

disability, respectively.  

Figure 3. Diagnosed Conditions of High Users Versus Non-high Users. 
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Mental health measures 

 Overall, about 21% of Veterans reported a diagnosed mood disorder, about 15% 

reported a diagnosed anxiety disorder, and about 16% reported diagnosed PTSD. These 

rates were all about three times higher among the high user group, with about 58% 

reporting a mood disorder, about 44% reporting an anxiety disorder, and about 50% 

reporting PTSD (Figure 2). Having a diagnosed mood disorder, anxiety disorder, or 

PTSD were all strongly associated with being a high user of primary care services. 

Compared to those without the condition, the odds of being a high user were 6.1 times 

higher for those with mood disorders, 5.4 times higher for those with anxiety disorders, 

and 6.1 times higher for those with PTSD. 

Overall, about 56% of Veterans had no or little mental health problems, about 

23% had a mild or moderate mental health problem, and about 21% had a severe mental 

health problem. Among the high user group, only about 19% had no or little mental 

health problems, about 18% had a mild or moderate mental health problem, and 63% had 

a severe mental health problem, a rate that is about three times higher than the total 

sample. Having mental health problems were associated with significantly elevated odds 

of being a high user of primary care services. Compared to those with no/little mental 

health problems, the odds of being a high user were 2.3 times higher for those with a 

mild/moderate mental health problem and 10.1 times higher for those with a severe 

mental health problem. 

 Mental health-related quality of life was measured using the MCS. Overall, about 

65% of Veterans scored 50 or higher on the MCS, about 17% scored between 40-49, and 

18% scored less than 40. Among the high user group, only about 28% scored 50 or 
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higher, 17% scored between 40-49, and about 55% scored less than 40. Lower mental 

health-related quality of life was significantly associated with increased odds of being a 

high user of primary care. Compared to those who scored 50 or more on the MCS, the 

odds of being a high user were 2.5 and 8.7 times higher for those who scored 40-49 and 

less than 40, respectively. 

Overall, 8% of Veterans reported past-year suicidal ideation. At about 24%, this 

rate was about three times higher among the high user group. Past-year suicidal ideation 

was strongly associated with being a high user of primary care services. The odds of 

being a high user were 4.2 times higher for those who reported suicidal ideation in the 

previous year. 

Employment or other meaningful activity domain 

Labour force status 

Overall, about 65% of Veterans were employed, about 6% were unemployed, and 

about 29% were not in the labour force. Among the high user group, only 39% were 

employed, about 9% were unemployed, and about 52% were not in the labour force. 

Labour force status was moderately associated with being a high user of primary care 

services. Compared to employed Veterans, the odds of being a high user were 2.6 times 

higher for unemployed Veterans and 3.3 times higher for those not in the labour force.  

Satisfaction with main activity 

Overall, about 74% of Veterans were satisfied with their main activity, 12% were 

neither satisfied nor dissatisfied, and about 14% were dissatisfied. Among the high user 

group, only about 43% were satisfied with their main activity, about 13% were neither 
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satisfied nor dissatisfied, and about 44% were dissatisfied. Dissatisfaction with main 

activity was strongly associated with being a high user of primary care services. 

Compared to Veterans who were satisfied with their main activity, the odds of being a 

high user were 2.0 times higher for those who were neither satisfied nor dissatisfied and 

6.5 times higher for those who were dissatisfied. 

Finances domain 

Income adequacy  

Overall, about 20% of Veterans composed the 1st quintile of income adequacy, 

about 20% composed the 2nd quintile, about 20% composed the 3rd quintile, and about 

40% composed the combined 4th and 5th quintiles. Among the high user group, about 

23% fell into the 1st quintile, about 21% fell into the 2nd quintile, about 31% fell into the 

3rd quintile, and only about 24% fell into the combined 4th and 5th quintiles. Income 

adequacy had a significant association with being a high user of primary care services. 

Compared to Veterans in the 4th or 5th quintiles of income adequacy, the odds of being a 

high user were 2.8 times higher for those in the 3rd quintile, 1.8 times higher for those in 

the 2nd quintile, and 2.0 times higher for those in the 1st quintile. 

Satisfaction with finances 

Overall, about 69% of Veterans were satisfied with their finances, about 14% 

were neither satisfied nor dissatisfied, and about 17% were dissatisfied. Among the high 

user group, only about 51% were satisfied with their finances, about 17% were neither 

satisfied nor dissatisfied, and about a third (33%) were dissatisfied. Dissatisfaction with 

finances was moderately associated with being a high user of primary care services. 
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Compared to Veterans who were satisfied with their finances, the odds of being a high 

user were 2.7 times higher for those who were dissatisfied.  

Life skills and preparedness domain 

Life stress 

Overall, about 32% of Veterans reported that their life was not at all or not very 

stressful, about 44% reported that their life was a bit stressful, and about 24% reported 

that their life was quite a bit or extremely stressful. Among the high user group, only 

about 13% reported that their life was not at all or not very stressful, about 30% reported 

that their life was a bit stressful, and about 56% reported that their life was quite a bit or 

extremely stressful. High life stress was strongly associated with being a high user of 

primary care services. Compared to Veterans who reported that their lives were not at all 

or not very stressful, the odds of being a high user were 6.5 times higher for those who 

reported that their lives were quite a bit or extremely stressful.  

Educational attainment 

Overall, about 46% of Veterans had only a high school diploma or less, about 

37% had some post-secondary education but not a university degree, and about 17% had 

a university degree. Among the high user group, about 47% had only a high school 

diploma or less, about 42% had some post-secondary education but not a university 

degree, and only about 12% had a university degree. Educational attainment was not 

significantly associated with being a high user of primary care services. 



 

61 

 

Military skills transfer 

Overall, about 51% of Veterans who have worked since release agreed that the 

experiences, education, and training obtained in the military helped them in their current 

or most recent civilian job, about 12% neither agreed nor disagreed, and about 37% 

disagreed. Among the high user group who have worked since release, about 38% agreed 

that the experiences, education, and training obtained in the military helped them in their 

current or most recent civilian job, about 9% neither agreed nor disagreed, and about 54% 

disagreed. Military skills transfer had a weak but significant association with being a high 

user of primary care services. Compared to those who agreed, the odds of being a high 

user were 2.1 times higher for those who disagreed that the skills they obtained in the 

military helped in their most recent civilian job. 

Social integration domain 

Marital status 

 Overall, about 77% of Veterans were married or in a common-law relationship, 

about 11% were either widowed, separated, or divorced, and about 13% were single or 

never married. Among the high user group, about 79% were married or in a common-law 

relationship, about 10% were either widowed, separated or divorced, and about 11% were 

single or never married. Marital status was not significantly associated with being a high 

user of primary care services.  

Perceived social support 

Overall, about 16% of Veterans scored low on perceived social support according 

to the SPS-10, whereas about a third (33%) of the high user group scored low on 
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perceived social support. Low perceived social support was moderately associated with 

being a high user of primary care services. Compared to those who scored 30 or greater 

on the SPS, the odds of being a high user were 2.8 times higher for Veterans with low 

perceived social support. 

Sense of community belonging 

Overall, about 43% of Veterans reported a somewhat or very weak sense of 

community belonging, whereas about 64% of the high user group reported a somewhat or 

very weak sense of community belonging. Having a weak sense of community belonging 

was moderately associated with being a high user of primary care services. Compared to 

those with a strong sense of community belonging, the odds of being a high user were 2.5 

times higher for those with a weak sense of community belonging.  

Adjustment to civilian life 

Overall, about 52% of Veterans reported an easy adjustment to civilian life, about 

15% reported that their adjustment to civilian life was neither easy nor difficult, and 

about 32% reported a difficult adjustment to civilian life. Among the high user group, 

only about 32% reported an easy adjustment to civilian life, about 9% reported that their 

adjustment to civilian life was neither easy nor difficult, and about 59% reported a 

difficult adjustment to civilian life. Reporting a difficult adjustment to civilian life was 

moderately associated with being a high user of primary care services. Compared to 

Veterans who reported an easy adjustment to civilian life, the odds of being a high user 

were 3.2 times higher for those who reported a difficult adjustment to civilian life. 
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Table 2. Descriptive and Bivariate Analysis of the Well-being Characteristics 
Well-being indicator Primary Care User Status  

(n = unweighted sample size, weighted %) 
Odds of high use 

 Non-high 
users 

High users Total   

 n % n % n % UOR 95% CI 
Total 2565 94.1 177 5.9 2742 100.0 --  
Health         
Self-rated general health         

Good, very good or excellent 1976 80.1 41 28.6 2017 77.1 Ref.  
Fair or poor 589 19.9 136 71.4 725 22.9 10.1*** (6.1-16.6) 

Self-rated mental health         
Good, very good or excellent 2060 81.7 59 36.8 2119 79.0 Ref.  

Fair or poor 503 18.3 118 63.2 621 21.0 7.7*** (4.9-11.9) 
Health compared to one year ago         

Somewhat or much better 443 17.3 28 19.7 471 17.5 2.4** (1.2-4.5) 
About the same 1617 64.8 63 31.4 1680 62.8 Ref.  

Somewhat or much worse 503 17.9 86 48.8 589 19.7 5.6*** (3.6-8.9) 
Physical health conditions         

Neurological 391 15.0 69 39.6 460 16.5 3.7*** (2.4-5.8) 
Urinary incontinence 107 3.6 20 11.3 127 4.0 3.4*** (1.8-6.5) 

Hearing problem 326 11.4 41 19.4 367 11.9 1.9* (1.1-3.0) 
Musculoskeletal 1408 49.8 130 65.2 1538 50.7 1.9** (1.2-3.0) 
Gastrointestinal 266 9.0 35 18.2 301 9.5 2.3** (1.4-3.8) 

Respiratory 195 7.7 30 17.6 225 8.3 2.6*** (1.5-4.6) 
Cardiovascular 679 22.9 57 26.1 736 23.1 1.2 (0.8-1.9) 

Diabetes 210 7.0 24 10.8 234 7.2 1.6 (0.9-2.8) 
Cancer 74 2.5 7 4.2 81 2.6 1.7 (0.6-5.0) 

Obesity 757 28.1 78 39.6 835 28.8 1.7* (1.1-2.6) 
Mental health conditions         

Mood disorder 488 18.1 110 57.6 598 20.5 6.1*** (4.0-9.4) 
Anxiety disorder 344 12.6 79 44.1 423 14.5 5.4*** (3.5-8.4) 

PTSD 419 14.1 98 49.9 517 16.1 6.1*** (3.9-9.4) 
Multimorbidity of physical  
health conditions 

        

0-1 1251 54.3 35 28.4 1286 52.8 Ref.  
2 599 21.7 45 22.9 644 21.8 2.0* (1.1-3.7) 

3+ 696 24.0 96 48.6 792 25.4 3.9*** (2.3-6.6) 
Mental health problems         

No/Little 1481 57.8 26 19.3 1507 55.5 Ref.  
Mild/Moderate 590 23.5 37 17.7 627 23.1 2.3* (1.2-4.4) 

Severe 489 18.8 113 63.0 602 21.4 10.1*** (5.7-18.0) 
Past-year suicidal ideation       No 2357 93.0 126 76.2 2483 92.0 Ref.  

Yes 201 7.0 51 23.8 252 8.0 4.2*** (2.5-6.8) 
SF-12 PCS                              50+ 1289 56.3 26 18.7 1315 54.2 Ref.  

40-49 620 23.2 39 20.6 659 23.1 2.7**  (1.3-5.5) 
<40 647 20.4 110 60.7 757 22.8 9.0*** (4.9-16.3) 

SF-12 MCS                             50+ 1745 67.7 42 27.6 1787 65.4 Ref.  
40-49 396 16.6 27 17.0 423 16.6 2.5** (1.3-4.8) 

<40 415 15.7 106 55.4 521 18.0 8.7*** (5.2-14.6) 
Chronic pain                             No 1449 61.3 43 29.7 1492 59.4 Ref.  

Yes 1115 38.7 134 70.3 1249 40.6 3.7***  (2.3-6.1) 
Disability                  No disability 964 42.9 13 11.8 977 41.1 Ref.  

Some disability 1045 39.2 49 29.3 1094 38.7 2.7* (1.2-6.2) 
High disability 548 17.8 114 58.9 662 20.3 12.1*** (5.6-26.4) 
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Well-being indicator Primary Care User Status  
(n = unweighted sample size, weighted %) 

Odds of high use 

 Non-high 
users 

High users Total   

 n % n % n % UOR 95% CI 
Employment or other 
meaningful activity 

        

Labour force status         
Employed 1499 67.1 56 39.0 1555 65.4 Ref.  

Unemployed 171 5.8 17 8.7 188 5.9 2.6* (1.1-6.0) 
Not in the labour force 895 27.2 104 52.3 999 28.7 3.3*** (2.1-5.2) 

Satisfaction with main activity         
Satisfied or very satisfied 1938 76.0 67 42.7 2005 74.1 Ref.  

Neither satisfied nor dissatisfied 284 11.9 29 13.4 313 12.0 2.0* (1.1-3.7) 
Dissatisfied or very dissatisfied 340 12.1 81 43.9 421 13.9 6.5*** (4.1-10.4) 

Finances         
Income adequacy (quintiles)         

Lowest 1 443 20.2 46 23.4 489 20.4 2.0* (1.1-3.5) 
2 453 19.5 37 20.9 490 19.5 1.8* (1.0-3.3) 
3 479 18.9 42 31.3 521 19.7 2.8*** (1.5-5.2) 

Highest 4 and 5 1058 41.4 41 24.4 1099 40.4 Ref.  
Satisfaction with finances         

Satisfied or very satisfied 1843 70.0 87 50.7 1930 68.9 Ref.  
Neither satisfied nor dissatisfied 345 13.5 35 16.7 380 13.7 1.7 (1.0-3.0) 
Dissatisfied or very dissatisfied 373 16.5 55 32.6 428 17.4 2.7*** (1.7-4.4) 

Life Skills and Preparedness          
Life stress         

Not at all/not very stressful 948 33.4 21 13.3 969 32.2 Ref.  
A bit stressful 1067 44.7 58 30.4 1125 43.9 1.7 (0.9-3.4) 

Quite a bit/extremely stressful 546 21.9 98 56.3 644 23.9 6.5*** (3.4-12.4) 
Educational attainment           

University degree 691 17.6 31 11.6 722 17.3 Ref.  
Post-secondary not degree 816 36.6 74 41.8 890 36.9 1.7 (1.0-3.1) 

High school diploma or less 1055 45.8 72 46.8 1127 45.8 1.6 (0.9-2.8) 
Military skills transfer         

Agree/strongly agree 1111 51.5 42 37.5 1153 50.8 Ref.  
Neither agree nor disagree 223 12.6 9 8.8 232 12.4 1.0 (0.4-2.2) 
Disagree/strongly disagree 608 35.9 48 53.6 656 36.8 2.1* (1.2-3.6) 

Social Integration         
Marital status          

Married, common-law 2023 76.7 135 79.3 2158 76.8 Ref.  
Widowed, separated, divorced 256 10.6 21 9.7 277 10.5 0.9 (0.5-1.7) 

Single, never married 285 12.8 21 11.1 306 12.7 0.8 (0.4-1.7) 
Perceived social support         

Not low 2128 84.9 107 66.9 2235 83.9 Ref.  
Low (score ≤ 29) 377 15.1 59 33.1 436 16.1 2.8*** (1.7-4.4) 

Sense of community belonging         
Somewhat or very strong 1481 58.8 59 36.0 1540 57.4 Ref.  
Somewhat or very weak 1072 41.2 118 64.0 1190 42.6 2.5*** (1.6-4.0) 

Adjustment to civilian life         
Easy or very easy 1409 53.8 45 32.2 1454 52.4 Ref.  

Neither easy nor difficult 354 15.7 16 8.9 370 15.2 1.0 (0.4-2.2) 
Difficult or very difficult 799 30.6 116 58.9 915 32.4 3.2*** (2.0-5.2) 

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 
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Correlation Matrix 

The results of the correlation matrix are shown in detail in Table 3. Redundant 

associations of 0.5 or greater were shaded in dark grey and worrisomely strong 

associations between 0.4-0.5 were shaded in light grey. For the purposes of interpretation, 

an increasing value of an ordinal variable indicates a worse outcome for that variable. 

Therefore, a positive correlation can be interpreted such that as one variable gets worse, 

the other variable gets worse. For example, self-rated general health and self-rated mental 

health had a positive association of 0.55, so this is interpreted such that reporting worse 

self-rated general health was associated with reporting worse self-rated mental health. 

There were many notable associations between variables that indicated 

multicollinearity and informed the multiple logistic regression modelling. In the health 

domain, there were many worrisomely strong and redundant associations between many 

variables. Self-rated general health had redundant associations with self-rated mental 

health, mental health problems, lower PCS scores, and higher disability, and a 

worrisomely strong association with lower MCS scores. Self-rated mental health had 

redundant associations with mental health problems and lower MCS scores, and 

worrisomely strong associations with higher disability, dissatisfaction with main activity, 

higher life stress, suicidal ideation, low perceived social support, and difficult adjustment 

to civilian life. Multimorbidity of physical health conditions had worrisomely strong 

associations with lower PCS scores, chronic pain, and higher disability. Mental health 

problems had a redundant association with lower MCS scores and worrisomely strong 

associations with high disability, suicidal ideation, low perceived social support, and 

difficult adjustment to civilian life. Lower PCS scores had redundant associations with 
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chronic pain and higher disability. Lower MCS scores had worrisomely strong 

associations with dissatisfaction with main activity, more life stress, suicidal ideation, 

low perceived social support, and difficult adjustment to civilian life. Chronic pain had a 

redundant association with higher disability. No other worrisomely strong or redundant 

associations were found between any other pairs of variables.
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Table 3. Correlation Matrix 
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Table 3. Correlation Matrix (Con’t): Legend 

 
CV = Cramer’s V, Tb = Kendall’s tau-b 
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Multiple Logistic Regression 

 This section presents the results of the preliminary multiple logistic regression 

models, followed by the final multiple logistic regression models. The preliminary 

models were conducted on each well-being domain and the demographic and military 

characteristics to help inform the selection of covariates for the final multiple logistic 

regression models. The results are reported as adjusted odds ratios, along with the 

corresponding 95% confidence intervals. The unadjusted odds ratios for each variable are 

included in each table for ease of reference and comparison. 

Preliminary multiple logistic regression models 

Demographic and military block 

 The only demographic and military characteristics considered for the adjusted 

models were sex and rank because these were the only demographic variables that 

significantly elevated the odds of being a high user in the bivariate logistic regression. 

When included in the model together, both females (AOR= 2.7, 1.6-4.5) and junior 

NCMs (AOR= 2.0, 1.2-3.3) still had significantly elevated odds of being a high user 

(Preliminary Model 1, Table 4). Therefore, both variables remained in the 

“demographic and military block” of variables, which was included in each subsequent 

preliminary model to control for the demographic and military factors. 
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Table 4. Preliminary Model 1: Demographic and Military Characteristics 
 UOR (95% CI) Model 1  

AOR (95% CI) 
  

Sex                                      Male Ref. Ref.   
Female 2.8*** (2.6-3.0) 2.7*** (1.6-4.5)   

Last military rank            Officer Ref. Ref.   
Senior NCM 1.2 (0.7-2.0) 1.2 (0.8-2.1)   
Junior NCM 2.0** (1.2-3.4) 2.0** (1.2-3.3)   

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

Health domain block 

Based on the unadjusted results and the correlation matrix for the variables in the 

health domain, it was logical to examine two separate blocks of variables for health in the 

adjusted logistic regression models. Both health blocks contained both a physical health 

and a mental health component. The first health block (Preliminary Model 2A, Table 5) 

included multimorbidity of physical health conditions and the mental health problems 

composite measure. The odds of being a high user remained significantly elevated for 

females (AOR= 2.6, 1.5-4.5), those with three or more physical health conditions (AOR= 

2.3, 1.2-4.2), and severe mental health problems (AOR= 7.4, 3.9-14.3). The second health 

block (Preliminary Model 2B, Table 5) included both the PCS and MCS from the SF-

12. The odds of being a high user remained significantly elevated for females (AOR= 2.2, 

1.4-4.0), those with a PCS score of 40-49 (AOR= 2.3, 1.1-4.7) and less than 40 (AOR= 

6.8, 3.7-12.8), and those with an MCS score of less than 40 (AOR= 5.8, 3.3-10.1). 

Since the physical and mental health components in both health blocks remained 

significantly associated with being a high user in their respective preliminary models, 

both health blocks were included in the final adjusted models. They were not included 

together in the same final model, but were run in separate models to help validate the 

influence of both physical and mental health using different sets of measurements. The 
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associations between both variables in each block were low enough in the correlation 

matrix that collinearity was not a significant concern within blocks.  

Table 5. Preliminary Model 2 (A-B): Health Domain 
 UOR (95% CI) Model 2A    

AOR (95% CI) 
Model 2B 

AOR (95% CI) 
Sex                                      Male Ref. Ref. Ref. 

Female 2.8*** (2.6-3.0) 2.6*** (1.5-4.5) 2.2* (1.2-4.0) 
Last military rank            Officer Ref. Ref. Ref. 

Senior NCM 1.2 (0.7-2.0) 0.8 (0.5-1.4) 0.7 (0.4-1.2) 
Junior NCM 2.0** (1.2-3.4) 1.4 (0.8-2.4) 1.3 (0.7-2.2) 

Multimorbidity of physical 
health conditions                    0-1 

 
Ref. 

 
Ref. 

 
--- 

2 2.0* (1.1-3.7) 1.6 (0.8-2.9) --- 
   3+ 3.9*** (2.3-6.6) 2.3** (1.2-4.2) --- 

Mental health problems   --- 
No/Little Ref. Ref. --- 

Mild/Moderate 2.3* (1.2-4.4) 1.9 (0.9-3.8) --- 
Severe 10.1*** (5.7-18.0) 7.4*** (3.9-14.3) --- 

SF-12 PCS                             50+ Ref. --- Ref. 
40-49 2.7** (1.3-5.5) --- 2.3* (1.1-4.7) 

<40 9.0*** (4.9-16.3) --- 6.8*** (3.7-12.8) 
SF-12 MCS                           50+ Ref. --- Ref. 

40-49 2.5** (1.3-4.8) --- 1.9 (1.0-3.7) 
<40 8.7*** (5.2-14.6) --- 5.8*** (3.3-10.1) 

Missing values  26 11 
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

Employment or other meaningful activity block 

The employment or other meaningful activity block included both labour force 

status and satisfaction with main activity. The odds of being a high user remained 

significantly elevated for females (AOR= 2.3, 1.3-4.1), those not in the labour force 

(AOR= 2.3, 1.4-3.7), and dissatisfaction with main activity (AOR= 4.6, 2.7-7.9) 

(Preliminary Model 3, Table 6). Interestingly, being unemployed no longer had 

significantly elevated odds. Based on these findings, both labour force status and 

satisfaction with main activity were included in the final adjusted models. 
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Table 6. Preliminary Model 3: Employment or Other Meaningful Activity Domain 
 UOR (95% CI) Model 3  

AOR (95% CI) 
 

Sex                                      Male Ref. Ref.  
Female 2.8*** (2.6-3.0) 2.3** (1.3-4.1)  

Last military rank            Officer Ref. Ref.  
Senior NCM 1.2 (0.7-2.0) 1.1 (0.6-1.8)  
Junior NCM 2.0** (1.2-3.4) 1.7 (1.0-2.9)  

Labour Force Status    
Employed Ref. Ref.  

Unemployed 2.6* (1.1-6.0) 1.3 (0.5-3.5)  
Not in the labour force 3.3*** (2.1-5.2) 2.3** (1.4-3.7)  

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref.  

Neither satisfied nor dissatisfied 2.0* (1.1-3.7) 1.8 (1.0-3.3)  
Dissatisfied or very dissatisfied 6.5*** (4.1-10.4) 4.6*** (2.7-7.9)  

Missing values  3  
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

 

Finances domain block 

The finances block included both income adequacy and satisfaction with finances. 

The odds of being a high user remained significantly elevated for females (AOR= 2.5, 

1.4-4.2), middle quintile of income adequacy (AOR= 2.4,1.3-4.5), and dissatisfaction 

with finances (AOR= 2.3, 1.3-4.1) (Preliminary Model 4, Table 7). There was no 

relationship between the two lowest income adequacy quintiles and being a high user. 

Since both financial well-being indicators had a significant association in at least one 

category, they were both included in the final adjusted models. 
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Table 7. Preliminary Model 4: Finances Domain 
 UOR (95% CI) Model 4 

AOR (95% CI) 
 

Sex                                      Male Ref. Ref.  
Female 2.8*** (2.6-3.0) 2.5*** (1.4-4.2)  

Last military rank            Officer Ref. Ref.  
Senior NCM 1.2 (0.7-2.0) 1.0 (0.6-1.8)  
Junior NCM 2.0** (1.2-3.4) 1.6 (0.9-2.8)  

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref.  

Middle Q3 2.8*** (1.5-5.1) 2.4** (1.3-4.5)  
Second lowest Q2 1.8 (1.0-3.3) 1.4 (0.7-2.6)  

Lowest Q1 2.0* (1.1-3.5) 1.2 (0.6-2.5)  
Satisfaction with finances    

Satisfied or very satisfied Ref. Ref.  
Neither satisfied nor dissatisfied 1.7 (1.0-3.0) 1.4 (0.8-2.7)  
Dissatisfied or very dissatisfied 2.7*** (1.7-4.4) 2.3** (1.3-4.1)  

Missing values  161  
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

 

Life skills and preparedness block 

The life skills and preparedness block only contained one variable, life stress. 

Educational attainment was not included because in the unadjusted model it did not 

significantly elevate the odds of being a high user. Military skills transfer was not 

included because this question was only asked to those who were working, which 

eliminated too many cases from analysis. The odds of being a high user remained 

significantly elevated for females (AOR= 2.5, 1.5-4.1), junior NCMs (AOR= 1.8, 1.1-

3.0), and high life stress (AOR= 5.7, 3.0-10.9) (Preliminary Model 5, Table 8). 

Therefore, life stress was included in the final adjusted models. 
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Table 8. Preliminary Model 5: Life Skills and Preparedness Domain 
 UOR (95% CI) Model 5 

AOR (95% CI) 
  

Sex                                      Male Ref. Ref.   
Female 2.8*** (2.6-3.0) 2.5*** (1.5-4.1)   

Last military rank            Officer Ref. Ref.   
Senior NCM 1.2 (0.7-2.0) 1.3 (0.8-2.1)   
Junior NCM 2.0** (1.2-3.4) 1.8* (1.1-3.0)   

Life Stress     
Not at all/not very stressful Ref. Ref.   

A bit stressful 1.7 (0.9-3.4) 1.5 (0.8-3.0)   
Quite a bit/extremely stressful 6.5*** (3.4-12.4) 5.7*** (3.0-10.9)   

Missing values  4 (0.1%)   
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

 

Social integration block 

The social integration block included perceived social support, sense of 

community belonging, and adjustment to civilian life. Marital status was not included 

because it did not significantly elevate the odds of being a high user in the unadjusted 

model. The odds of being a high user remained significantly elevated for females (AOR= 

2.6, 1.5-4.6) and reporting a difficult adjustment to civilian life (AOR= 2.0, 1.1-3.8) 

(Preliminary Model 6A, Table 9). Interestingly, both low perceived social support and 

weak sense of community belonging dropped out of the model. 

Since perceived adjustment to civilian life is a global measure of transition well-

being that encompasses concepts beyond social integration such as health, finances, 

employment and identity, a second social integration block was examined that excluded 

this measure. The odds of being a high user remained significantly elevated for females 

(AOR= 2.6, 1.5-4.6), junior NCMs (AOR= 1.8, 1.0-3.1), low perceived social support 

(AOR= 2.1, 1.2-3.6), and weak sense of community belonging (AOR= 1.8, 1.0-3.0) 

(Preliminary Model 6B, Table 9). Since this latter block of variables is theoretically 
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more indicative of the social integration domain, both perceived social support and sense 

of community belonging were included in the final adjusted models. 

Table 9. Preliminary Model 6 (A-B): Social Integration Domain 
 UOR (95% CI) Model 6A  

AOR (95% CI) 
Model 6B 

AOR (95% CI) 
Sex                                      Male Ref. Ref. Ref. 

Female 2.8*** (2.6-3.0) 2.6*** (1.5-4.6) 2.6*** (1.5-4.6) 
Last military rank            Officer Ref. Ref. Ref. 

Senior NCM 1.2 (0.7-2.0) 1.2 (0.7-2.0) 1.3 (0.7-2.2) 
Junior NCM 2.0** (1.2-3.4) 1.6 (0.9-2.9) 1.8* (1.0-3.1) 

Perceived social support    
Not low Ref. Ref. Ref. 

Low (score ≤ 29) 2.8*** (1.7-4.4) 1.7 (0.9-3.1) 2.1** (1.2-3.6) 
Sense of community belonging    

Somewhat or very strong Ref. Ref. Ref. 
Somewhat or very weak 2.5*** (1.6-4.0) 1.6 (0.9-2.6) 1.8* (1.0-3.0) 

Adjustment to Civilian Life    
Easy or very easy Ref. Ref. --- 

Neither easy nor difficult 1.0 (0.4-2.2) 0.7 (0.3-1.8) --- 
Difficult or very difficult 3.2*** (2.0-5.2) 2.0* (1.1-3.8) --- 

Missing values  84 81 (2.5%) 
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different 
from 1). 
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Final multiple logistic regression models 

 This section presents the results of the two final models that were produced using 

backward elimination stepwise multiple logistic regression. The only initial differences 

between the models were that Final Model 1 included the first health block from the 

preliminary models and Final Model 2 included the second health block.  

In the resulting Final Model 1 (Final Model 1H, Table 10), the only remaining 

variables with significantly elevated odds ratios were females (AOR= 2.4, 1.4-4.3), 

severe mental health problems (AOR= 6.5, 3.7-11.7) , dissatisfaction with main activity 

(AOR= 2.8, 1.7-4.7), and the middle quintile of income adequacy (AOR= 2.4, 1.3-4.6). 

There was no evidence of a lack of fit for Final Model 1H (GOF= 0.7, p= 0.726). 

In the resulting Final Model 2 (Final Model 2G, Table 11), the only remaining 

variables with significantly elevated odds ratios were females (AOR= 2.2, 1.2-3.9), a 

PCS score of 40-49 (AOR= 2.2, 1.0-4.6) and less than 40 (AOR= 5.6, 3.0-10.4), an MCS 

score less than 40 (AOR= 4.8, 2.7-8.6), dissatisfaction with main activity (AOR= 2.0, 

1.2-3.5), and the middle quintile of income adequacy (AOR= 2.0, 1.0-3.8). There was 

evidence of lack of fit for the entire second set of final models including Final Model 2G 

(GOF= 137.9, p= 0.000). 
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Table 10. Final Model 1 (A-H): Backward Elimination Stepwise Model 
 UOR (95% CI) Final Model 1A  

AOR (95% CI) 
Final Model 1B 
AOR (95% CI) 

Sex                                      Male Ref. Ref. Ref. 
Female 2.8*** (2.6-3.0) 2.1* (1.1-4.0) 2.2* (1.2-4.0) 

Last military rank            Officer Ref. Ref. Ref. 
Senior NCM 1.2 (0.7-2.0) 1.0 (0.6-1.9) 1.0 (0.6-1.9) 
Junior NCM 2.0** (1.2-3.4) 1.6 (0.8-3.0) 1.6 (0.8-3.0) 

Multimorbidity of physical 
health conditions                   0-1 

 
Ref. 

 
Ref. 

 
Ref. 

2 2.0* (1.1-3.7) 1.2 (0.6-2.3) 1.2 (0.6-2.3) 
   3+ 3.9*** (2.3-6.6) 1.7 (0.9-3.4) 1.7 (0.9-3.4) 

Mental health problems    
No/Little Ref. Ref. Ref. 

Mild/Moderate 2.3* (1.2-4.4) 1.5 (0.7-3.2) 1.5 (0.7-3.2) 
Severe 10.1*** (5.7-18.0) 3.9*** (1.9-8.2) 3.9*** (1.9-8.1) 

Labour force status    
Employed Ref. Ref. Ref. 

Unemployed 2.6* (1.1-6.0) 1.5 (0.6-3.6) 1.5 (0.6-3.5) 
Not in the labour force 3.3*** (2.1-5.2) 1.7 (0.9-3.2) 1.7 (0.9-3.2) 

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref. Ref. 

Neither satisfied nor dissatisfied 2.0* (1.1-3.7) 1.1 (0.6-2.2) 1.1 (0.6-2.1) 
Dissatisfied or very dissatisfied 6.5*** (4.1-10.4) 2.1* (1.1-3.8) 2.1* (1.1-3.9) 

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref. Ref. 

Middle Q3 2.8*** (1.5-5.1) 2.3* (1.2-4.4) 2.3* (1.2-4.3) 
Second lowest Q2 1.8 (1.0-3.3) 0.9 (0.4-1.8) 0.9 (0.4-1.8) 

Lowest Q1 2.0* (1.1-3.5) 0.9 (0.4-2.0) 0.9 (0.4-2.0) 
Satisfaction with finances    

Satisfied or very satisfied Ref. Ref. Ref. 
Neither satisfied nor dissatisfied 1.7 (1.0-3.0) 1.0 (0.5-2.0) 1.1 (0.5-2.0) 
Dissatisfied or very dissatisfied 2.7*** (1.7-4.4) 1.1 (0.5-2.4) 1.1 (0.4-2.4) 

Life stress    
Not at all/not very stressful Ref. Ref. Ref. 

A bit stressful 1.7 (0.9-3.4) 1.2 (0.6-2.5) 1.2 (0.6-2.5) 
Quite a bit/extremely stressful 6.5*** (3.4-12.4) 1.9 (1.0-3.9) 1.9 (1.0-3.9) 

Perceived social support    
Not low Ref. Ref. Ref. 

Low (score ≤ 29) 2.8*** (1.7-4.4) 0.8 (0.4-1.5) 0.8 (0.4-1.5) 
Sense of community belonging    

Somewhat or very strong Ref. Ref. --- 
Somewhat or very weak 2.5*** (1.6-4.0) 1.0 (0.6-1.8) --- 

% Missing values  8.9 8.6 
Goodness-of-fit test statistic  

(p-value) 
 2.8 (p=0.003) 2.9 (p=0.002) 

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 
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Table 10. Final Model 1 (A-H): Backward Elimination Stepwise Model (Continued). 
 Final Model 1C 

AOR (95% CI) 
Final Model 1D  
AOR (95% CI) 

Final Model 1E  
AOR (95% CI) 

Sex                                      Male Ref. Ref. Ref. 
Female 2.2* (1.2-4.0) 2.2* (1.2-4.1) 2.1* 1.1-3.9) 

Last military rank            Officer Ref. --- --- 
Senior NCM 1.0 (0.6-1.9) --- --- 
Junior NCM 1.6 (0.8-3.0) --- --- 

Multimorbidity of physical 
health conditions                   0-1 

 
Ref. 

 
Ref. 

 
Ref. 

2 1.2 (0.6-2.2) 1.1 (0.6-2.1) 1.1 (0.6-2.1) 
   3+ 1.7 (0.9-3.3) 1.6 (0.9-3.1) 1.6 (0.9-3.1) 

Mental health problems    
No/Little Ref. Ref. Ref. 

Mild/Moderate 1.5 (0.7-3.2) 1.6 (0.7-3.2) 1.5 (0.7-2.1) 
Severe 4.0*** (2.0-8.0) 4.2*** (2.1-8.3) 4.0*** (2.1-7.6) 

Labour force status    
Employed Ref. Ref. Ref. 

Unemployed 1.5 (0.6-3.6) 1.5 (0.6-3.5) 1.4 (0.6-3.4) 
Not in the labour force 1.7 (0.9-3.1) 1.6 (0.9-2.9) 1.6 (0.9-2.9) 

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref. Ref. 

Neither satisfied nor dissatisfied 1.1 (0.6-2.2) 1.2 (0.6-2.2) 1.1 (0.6-2.1) 
Dissatisfied or very dissatisfied 2.1* (1.2-3.9) 2.3** (1.3-4.0) 2.3** (1.3-4.0) 

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref. Ref. 

Middle Q3 2.3* (1.2-4.3) 2.3** (1.2-4.5) 2.4** (1.2-4.6) 
Second lowest Q2 0.9 (0.4-1.8) 1.0 (0.5-2.0) 1.1 (0.6-2.1) 

Lowest Q1 0.9 (0.4-1.9) 1.0 (0.5-2.1) 1.0 (0.5-2.0) 
Satisfaction with finances    

Satisfied or very satisfied --- --- --- 
Neither satisfied nor dissatisfied --- --- --- 
Dissatisfied or very dissatisfied --- --- --- 

Life stress    
Not at all/not very stressful Ref. Ref. Ref. 

A bit stressful 1.2 (0.6-2.6) 1.3 (0.6-2.8) 1.3 (0.6-2.7) 
Quite a bit/extremely stressful 2.0 (1.0-4.0) 2.1* (1.0-4.3) 2.2* (1.1-4.5) 

Perceived social support    
Not low Ref. Ref. --- 

Low (score ≤ 29) 0.8 (0.5-1.5) 0.8 (0.5-1.5) --- 
Sense of community belonging    

Somewhat or very strong --- --- --- 
Somewhat or very weak --- --- --- 

% Missing values 8.6 8.6 6.9 
Goodness-of-fit test statistic  

(p-value) 
4.7 (p=0.000) 1.0 (p=0.407) 2.9 (p=0.002) 

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different 
from 1). 
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Table 10. Final Model 1 (A-H): Backward Elimination Stepwise Model (Continued). 
 Final Model 1F 

AOR (95% CI) 
Final Model 1G 
AOR (95% CI) 

Final Model 1H 
AOR (95% CI) 

Sex                                        Male Ref. Ref. Ref. 
Female 2.1* (1.2-3.9) 2.3** (1.3-4.1) 2.4** (1.4-4.3) 

Last military rank            Officer --- --- --- 
Senior NCM --- --- --- 
Junior NCM --- --- --- 

Multimorbidity of physical health 
conditions                                0-1 

 
--- 

 
--- 

 
--- 

2 --- --- --- 
   3+ --- --- --- 

Mental health problems    
No/Little Ref. Ref. Ref. 

Mild/Moderate 1.6 (0.8-3.2) 1.6 (0.8-3.3) 1.8 (0.9-3.6) 
Severe 4.4*** (2.4-7.9) 4.9*** (2.7-8.8) 6.5*** (3.7-11.7) 

Labour force status    
Employed Ref. --- --- 

Unemployed 1.4 (0.6-3.3) --- --- 
Not in the labour force 1.7 (1.0-3.0) --- --- 

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref. Ref. 

Neither satisfied nor dissatisfied 1.1 (0.6-2.1) 1.1 (0.6-2.1) 1.2 (0.7-2.3) 
Dissatisfied or very dissatisfied 2.3** (1.3-3.9) 2.6*** (1.5-4.3) 2.8*** (1.7-4.7) 

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref. Ref. 

Middle Q3 2.3** (1.2-4.4) 2.5** (1.3-4.7) 2.4** (1.3-4.6) 
Second lowest Q2 1.1 (0.6-2.2) 1.3 (0.6-2.5) 1.2 (0.6-2.3) 

Lowest Q1 1.0 (0.5-2.0) 1.2 (0.6-2.2) 1.2 (0.6-2.2) 
Satisfaction with finances    

Satisfied or very satisfied --- --- --- 
Neither satisfied nor dissatisfied --- --- --- 
Dissatisfied or very dissatisfied --- --- --- 

Life stress    
Not at all/not very stressful Ref. Ref. --- 

A bit stressful 1.2 (0.6-2.5) 1.1 (0.5-2.2) --- 
Quite a bit/extremely stressful 2.2* (1.1-4.4) 1.9 (1.0-3.9) --- 

Perceived social support    
Not low --- --- --- 

Low (score ≤ 29) --- --- --- 
Sense of community belonging    

Somewhat or very strong --- --- --- 
Somewhat or very weak --- --- --- 

% Missing values 6.0 6.0 5.9 
Goodness-of-fit test statistic  

(p-value) 
0.4 (p=0.940) 0.7 (p=0.735) 0.7 (p=0.726) 

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 
1). 
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Table 11. Final Model 2 (A-G): Backward Elimination Stepwise Model 
 UOR (95% CI) Final Model 2A 

AOR (95% CI) 
Final Model 2B  
AOR (95% CI) 

Sex                                      Male Ref. Ref. Ref. 
Female 2.8*** (2.6-3.0) 2.0* (1.1-3.9) 2.0* (1.1-3.9) 

Last military rank            Officer Ref. Ref. Ref. 
Senior NCM 1.2 (0.7-2.0) 0.9 (0.5-1.5) 0.9 (0.5-1.5) 
Junior NCM 2.0** (1.2-3.4) 1.4 (0.7-2.7) 1.4 (0.7-2.7) 

SF-12 PCS                             50+ Ref. Ref. Ref. 
40-49 2.7** (1.3-5.5) 2.1* (1.0-4.3) 2.1* (1.0-4.3) 

<40 9.0*** (4.9-16.3) 5.6*** (3.0-10.2) 5.6*** (3.0-10.3) 
SF-12 MCS                           50+ Ref. Ref. Ref. 

40-49 2.5** (1.3-4.8) 1.5 (0.7-3.3) 1.5 (0.7-3.2) 
<40 8.7*** (5.2-14.6) 3.8*** (1.9-7.6) 3.8*** (1.9-7.5) 

Labour force status    
Employed Ref. Ref. Ref. 

Unemployed 2.6* (1.1-6.0) 1.6 (0.7-3.7) 1.6 (0.7-3.7) 
Not in the labour force 3.3*** (2.1-5.2) 1.2 (0.6-2.3) 1.2 (0.6-2.3) 

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref. Ref. 

Neither satisfied nor dissatisfied 2.0* (1.1-3.7) 1.1 (0.6-2.2) 1.1 (0.6-2.2) 
Dissatisfied or very dissatisfied 6.5*** (4.1-10.4) 1.8 (1.0-3.2) 1.8 (1.0-3.1) 

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref. Ref. 

Middle Q3 2.8*** (1.5-5.1) 1.8 (0.9-3.6) 1.8 (0.9-3.5) 
Second lowest Q2 1.8 (1.0-3.3) 0.8 (0.4-1.7) 0.8 (0.4-1.6) 

Lowest Q1 2.0* (1.1-3.5) 0.8 (0.3-1.9) 0.8 (0.4-1.8) 
Satisfaction with finances    

Satisfied or very satisfied Ref. Ref. --- 
Neither satisfied nor dissatisfied 1.7 (1.0-3.0) 1.0 (0.5-1.9) --- 
Dissatisfied or very dissatisfied 2.7*** (1.7-4.4) 1.0 (0.5-2.1) --- 

Life stress    
Not at all/not very stressful Ref. Ref. Ref. 

A bit stressful 1.7 (0.9-3.4) 1.0 (0.5-2.2) 1.1 (0.5-2.2) 
Quite a bit/extremely stressful 6.5*** (3.4-12.4) 1.8 (0.9-3.6) 1.8 (0.9-3.6) 

Perceived social support    
Not low Ref. Ref. Ref. 

Low (score ≤ 29) 2.8*** (1.7-4.4) 0.8 (0.4-1.4) 0.8 (0.4-1.4) 
Sense of community belonging    

Somewhat or very strong Ref. Ref. Ref. 
Somewhat or very weak 2.5*** (1.6-4.0) 0.9 (0.5-1.5) 0.9 (0.5-1.6) 

% Missing values  8.1 8.0 
Goodness-of-fit test statistic  

(p-value) 
 7000.3 (p=0.000) 6972.8 (p=0.000) 

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 
1). 
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Table 11. Final Model 2 (A-G): Backward Elimination Stepwise Model (Continued). 
 Final Model 2C 

AOR (95% CI) 
Final Model 2D 
AOR (95% CI) 

Final Model 2E 
AOR (95% CI) 

Sex                                      Male Ref. Ref. Ref. 
Female 2.0* (1.1-3.8) 2.1* (1.1-3.9) 2.2* (1.2-4.0) 

Last military rank            Officer Ref. Ref. Ref. 
Senior NCM 0.9 (0.5-1.5) 0.8 (0.5-1.5) 0.8 (0.5-1.4) 
Junior NCM 1.4 (0.7-2.7) 1.4 (0.7-2.8) 1.4 (0.7-2.6) 

SF-12 PCS                             50+ Ref. Ref. Ref. 
40-49 2.1 (1.0-4.3) 2.1* (1.0-4.5) 2.2* (1.0-4.7) 

<40 5.5*** (2.9-10.2) 5.8*** (3.1-11.1) 6.0*** (3.1-11.5) 
SF-12 MCS                           50+ Ref. Ref. Ref. 

40-49 1.5 (0.7-3.1) 1.7 (0.9-3.4) 1.7 (0.9-3.4) 
<40 3.7*** (2.0-7.0) 4.7*** (2.5-9.0) 4.8*** (2.6-9.1) 

Labour force status    
Employed Ref. Ref. --- 

Unemployed 1.6 (0.7-3.7) 1.6 (0.7-3.6) --- 
Not in the labour force 1.2 (0.6-2.3) 1.2 (0.6-2.2) --- 

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref. Ref. 

Neither satisfied nor dissatisfied 1.1 (0.6-2.1) 1.1 (0.6-2.1) 1.1 (0.6-2.2) 
Dissatisfied or very dissatisfied 1.7 (1.0-3.0) 1.8* (1.0-3.2) 1.9* (1.1-3.4) 

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref. Ref. 

Middle Q3 1.8 (0.9-3.5) 1.8 (0.9-3.5) 1.9 (1.0-3.7) 
Second lowest Q2 0.8 (0.4-1.7) 0.8 (0.4-1.6) 0.8 (0.4-1.7) 

Lowest Q1 0.8 (0.4-1.8) 0.8 (0.4-1.8) 0.9 (0.4-1.8) 
Satisfaction with finances    

Satisfied or very satisfied --- --- --- 
Neither satisfied nor dissatisfied --- --- --- 
Dissatisfied or very dissatisfied --- --- --- 

Life stress    
Not at all/not very stressful Ref. --- --- 

A bit stressful 1.0 (0.5-2.2) --- --- 
Quite a bit/extremely stressful 1.8 (0.8-3.6) --- --- 

Perceived social support    
Not low Ref. Ref. Ref. 

Low (score ≤ 29) 0.7 (0.4-1.3) 0.7 (0.4-1.3) 0.7 (0.4-1.3) 
Sense of community belonging    

Somewhat or very strong --- --- --- 
Somewhat or very weak --- --- --- 

% Missing values 7.8 7.7 7.7 
Goodness-of-fit test statistic  

(p-value) 
4493.5 (p=0.000) 53091.1 

(p=0.000) 
35139.9 

(p=0.000) 
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 
1). 
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Table 11. Final Model 2 (A-G): Backward Elimination Stepwise Model (Continued). 
 Final Model 2F  

AOR (95% CI) 
Final Model 2G 
AOR (95% CI) 

 

Sex                                      Male Ref. Ref.  
Female 2.3** (1.3-4.2) 2.2* (1.2-3.9)  

Last military rank            Officer --- ---  
Senior NCM --- ---  
Junior NCM --- ---  

SF-12 PCS                             50+ Ref. Ref.  
40-49 2.1 (1.0-4.5) 2.2* (1.0-4.6)  

<40 5.5*** (2.9-10.6) 5.6*** (3.0-10.4)  
SF-12 MCS                           50+ Ref. Ref.  

40-49 1.8 (0.9-3.4) 1.7 (0.9-3.3)  
<40 5.0*** (2.7-9.3) 4.8*** (2.7-8.6)  

Labour force status    
Employed --- ---  

Unemployed --- ---  
Not in the labour force --- ---  

Satisfaction with main activity    
Satisfied or very satisfied Ref. Ref.  

Neither satisfied nor dissatisfied 1.2 (0.6-2.3) 1.1 (0.6-2.1)  
Dissatisfied or very dissatisfied 2.0* (1.1-3.5) 2.0* (1.2-3.5)  

Income adequacy (quintiles)    
Highest Q4 and Q5 Ref. Ref.  

Middle Q3 2.0* (1.0-3.8) 2.0* (1.0-3.8)  
Second lowest Q2 0.8 (0.4-1.9) 1.0 (0.5-1.9)  

Lowest Q1 0.9 (0.5-1.9) 0.9 (0.5-1.8)  
Satisfaction with finances    

Satisfied or very satisfied --- ---  
Neither satisfied nor dissatisfied --- ---  
Dissatisfied or very dissatisfied --- ---  

Life stress    
Not at all/not very stressful --- ---  

A bit stressful --- ---  
Quite a bit/extremely stressful --- ---  

Perceived social support    
Not low Ref. ---  

Low (score ≤ 29) 0.7 (0.4-1.3) ---  
Sense of community belonging    

Somewhat or very strong --- ---  
Somewhat or very weak --- ---  

% Missing values 7.7 6.0  
Goodness-of-fit test statistic  

(p-value) 
207.0 (p=0.000) 137.9 (p=0.000)  

*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 
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Healthcare Utilization Characteristics 

About 96% of high users had a regular medical doctor, compared to only about 83% of 

the total sample. About 18% of high users were hospitalized in the past year, compared to 

only about 8% of the total sample. About three-quarters (74%) of high users had 

consulted a specialist physician in the past year, compared to only about 35% of the total 

sample. About two-thirds (67%) of high users had consulted a health professional 

specifically for mental health in the past year, compared to only about a quarter (24%) of 

the total sample. About a third (34%) of high users were receiving home care in the past 

year, compared to only about 10% percent of the total sample. About 42% of high users 

had consulted a physiotherapist in the past year, more than double the rate of the total 

sample (20%). About 28% of high users had consulting a chiropractor in the past year, 

compared to only about 16% of the total sample. About 46% of high users had consulted 

a psychologist in the past year, about triple the rate of the total sample (15%). About 23% 

of high users had consulted a social worker or counsellor in the past year, compared to 

only about 7% of the total sample. About 27% percent of high users had consulted an 

audiologist, speech or occupational therapist in the past year, compared to about 12% 

percent of the total sample. About a third (34%) of high users had consulted an 

alternative care provider in the past year, compared to only about 22% of the total 

sample. About 22% of high users reported having unmet healthcare needs in the past 

year, compared to only about 11% of the total sample. About 73% of high users were 

clients of VAC, compared to only about 46% of the total sample. 
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Table 12. Descriptive and Bivariate Analysis of Health Services Utilization 
Characteristics 

Health service indicator Primary Care User Status  
(n = unweighted sample size, weighted %) 

Odds of high use 

 Non-high 
users 

High users Total   

 n % n % n % UOR 95% CI 
Total 2565 94.1 177 5.9 2742 100.0 --  
Has a regular medical doctor 2147 82.0 165 95.8 2312 82.9   
Hospitalized in past year 197 7.2 39 17.7 236 7.8 2.8*** (1.7-4.5) 
Specialist physician 
consultation 

972 32.5 137 73.7 1109 34.9 5.8*** (3.5-9.6) 

Health professional 
consultation for mental health 

604 21.3 126 67.4 730 24.0 7.7*** (4.9-12.0) 

Home Care 270 8.8 62 34.2 332 10.3 5.4*** (3.4-8.6) 
Physiotherapy consultation 540 18.1 74 42.3 614 19.6 3.3*** (2.1-5.1) 
Chiropractor consultation 370 15.2 45 27.6 415 15.9 2.1** (1.3-3.4) 
Psychologist consultation 363 13.1 94 46.3 457 15.1 5.7*** (3.7-8.8) 
Social worker or counsellor 
consultation 

180 5.4 46 22.7 226 6.5 5.1*** (3.1-8.5) 

Audiologist, speech, or OT 
consultation 

332 10.7 55 27.2 387 11.7 3.1*** (2.0-5.0) 

Alternative care consultation 537 20.9 75 34.0 612 21.6 2.0** (1.3-3.0) 
Unmet healthcare needs 253 9.7 51 22.4 304 10.5 2.7*** (1.7-4.2) 
VAC client 1324 43.9 145 72.6 1469 45.6 3.4*** (2.0-5.6) 
*p<0.05, **p<0.01, ***p<0.001 (absence of asterisk indicates not statistically different from 1). 

 
All of the healthcare utilization characteristics examined were significantly 

associated with higher odds of being a high user of primary care services. Being a high 

user was weakly associated with consulting a chiropractor (UOR= 2.1, 1.3-3.4) and 

consulting an alternative care provider (UOR= 2.0, 1.3-3.0); moderately associated with 

being hospitalized (UOR= 2.8, 1.7-4.5), consulting a physiotherapist (UOR= 3.3, 2.1-

5.1), consulting an audiologist, speech, or occupational therapist (UOR= 3.1, 2.0-5.0), 

reporting unmet healthcare needs (UOR= 2.7, 1.7-4.2), and being a VAC client (UOR= 

3.4, 2.0-5.6); and strongly associated with consulting a specialist physician (UOR= 5.8, 

3.5-9.6), consulting a health professional specifically for mental health (UOR= 7.7, 4.9-

12.0), receiving home care (UOR= 5.4, 3.4-8.6), consulting a psychologist (UOR= 5.7, 

3.7-8.8), and consulting a social worker or counsellor (UOR= 5.1, 3.1-8.5). 
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Figure 4. Pie Charts of Estimated Physician Expenditures and Hospital Nights

 

Figure 3 shows the proportional distribution of estimated primary care physician 

expenditures, specialist physician expenditures, total physician expenditures, and number 

of nights in hospital. High users composed about 6% of the total sample but accounted 

for 31% ($2,096,706.79) of primary care physician expenditures, 21% ($1,520,810.00) of 

specialist physician expenditures, and 26% ($3,617,516.79) of total physician 

expenditures. Conversely, non-high users composed about 94% of the total sample, but 

only accounted for 69% ($4,713,508.84) of primary care physician expenditures, 79% 

($5,821,796.00) of specialist physician costs, and 74% ($10,535,304.80) of total 

physician expenditures. In total, there were 25,003 nights in hospital reported by the total 

sample. Of these, high users accounted for 30% (7,594 nights) and non-high users 

accounted for 70% (17,409 nights).  
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Discussion 

Introduction 

 In this study, high users of primary care were compared to non-high users among 

a sample of recently released CAF Regular Force Veterans using a variety of military, 

demographic, well-being, and health service utilization characteristics. These 

characteristics were examined using descriptive, bivariate, and multivariate analysis. This 

discussion of the results is divided into two overarching sections aimed at addressing the 

two main purposes of this study: first, to describe the demographic, military and well-

being characteristics associated with being a high user of primary care services and 

secondly, to describe the health service utilization patterns of these high users. In these 

sections, the findings will be interpreted in the context of the current literature and 

implications for policy, practice, and future research will be discussed. The chapter will 

conclude with a discussion on the strengths and limitations of this study. 

The first main section is aimed at addressing the demographic, military, and well-

being indicators examined in this study and is further divided into two subsections. First, 

the key findings from the descriptive and bivariate logistic regression analysis will be 

discussed. This section also provides rationale for the selected variables from each well-

being domain in the multiple logistic regression modelling. The second subsection will 

discuss the findings from the multiple logistic regression modelling procedure. The 

second main section will focus on the health service utilization characteristics of the high 

users of primary care with the intent of describing their patterns of healthcare system 

utilization as a whole. 
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Descriptive Statistics and Bivariate Logistic Regression 

Demographic and Military Characteristics 

 The lack of a significant relationship between increasing age and high use of 

primary care services is inconsistent with the high-cost/high user literature on the general 

population. As people age, health typically deteriorates gradually, and utilization of 

healthcare services increases. With an average age of about 48 years old, and only about 

16% of the total survey sample 60 years of age or older, perhaps this population of 

recently-released Veterans was too young for age to be a significant contributing factor to 

primary care use. Additionally, research has identified various high user archetype 

profiles, one of which is complex adults (Briggs et al., 2014). This profile is often 

characterized by younger patients with primarily mental disorders, and the majority of 

their costs are attributed to mental health and addictions issues (de Oliviera et al., 2018). 

It is likely that the high users examined in this study best fit into this complex adult high 

user archetype. 

With about 26% of high users being female, compared to only about 11% of non-

high users, being female was moderately associated with high use of primary care 

services. This finding is consistent with the previous literature which shows that females 

tend to be more frequent users of healthcare services and are more likely to be care-

seeking than men (CIHI, 2014; Galdas, Cheater & Marshall, 2005; Kazanjian et al., 2004; 

Kessler, Brown & Broman, 1981). The CIHI (2014) report on high users of healthcare 

stated that women are consistently overrepresented in frequent use and high-cost 

populations, regardless of health care service studied (e.g., primary care, ED use, 
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inpatient care, pharmaceutical use), even after controlling for pregnancy. Kessler, Brown, 

and Broman (1981) demonstrated a consistent tendency for women to seek psychiatric 

help at a higher rate than men with comparable emotional problems and indicated that 10-

28% of excess female psychiatric morbidity could be due to sex differences in problem 

recognition. Analysis of sex differences in healthcare utilization in the LASS 2016 survey 

supported this by revealing that females had significantly higher rates of consulting a 

family doctor, consulting another medical doctor or specialist, visiting a dentist, and 

consulting a family doctor specifically for their emotional or mental health (Murray et al., 

2019 [in prep]). LASS research examining sex differences in health outcomes among 

CAF Regular Force Veterans has also shown that females have significantly higher rates 

of mental health conditions, combination of physical and mental health conditions 

(Hachey et al., 2016a), and health-related activity limitations (MacLean et al., 2018b; 

Thompson et al, 2014c). Female Veterans are also more likely to report needing help as a 

result of an activity limitation (MacLean et al, 2018b), which reflects a higher likelihood 

of help-seeking behaviour. Given this context, the leading hypothesis for the association 

between female sex and high use of primary care services among Veterans is that females 

are more likely to recognize health needs and have a higher perceived need for 

healthcare, therefore leading to higher help-seeking behaviour and utilization of 

healthcare services. 

The finding that high users were more likely to live in Atlantic Canada than non-

high users was consistent with a study on high-cost users of VAC healthcare expenditures 

which found that high-cost users were more likely to live in Atlantic Canada (MacLean et 

al, 2018a). This suggests that there may be something about living in Atlantic Canada 
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that increases healthcare utilization among Veterans, and the reasons for this should be 

studied further. The proportion of high users living in Western Canada was about 8% 

higher than the proportion of non-high users. The proportion living in Ontario was about 

the same for both high users and non-high users. A surprising result was that a much 

lower proportion of high users were living in Quebec than non-high users; about 5% and 

22%, respectively. This roughly 17% difference is worth further exploration to see why 

high users were so much less likely to be living in Quebec. Logistic regression was not 

conducted on this variable due to the lack of a theoretically appropriate reference 

category. Also, provincial regions were examined as opposed to individual provinces, due 

to sample size limitations. Future research should more thoroughly examine provincial 

variation in high use of primary care because of the potentially important influence of 

provincial healthcare policy on primary care utilization. Future research on geographic 

variations among high users should also examine rural versus urban differences given the 

difficulties of accessing health services in rural locations (Sibley & Weiner, 2011). 

Military rank is often considered a proxy for socioeconomic status in the military 

because as rank increases, so too does social status, responsibility, and salary. The rank at 

the time of release was examined in this study because this usually reflects the peak rank 

of the Veteran’s military career. The rank groupings examined were junior NCMs, senior 

NCMs, and officers, but each of these rank groups could be broken down further into 

smaller categories if they had an adequate sample size. However, it was beneficial to 

examine these rank groupings because the LASS 2016 survey was stratified by them. The 

results showed that compared to officers, there was no association with being a high user 

for senior NCMs but there was a significantly weak association for junior NCMs. This 
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relationship makes sense because being released as a junior NCM is also associated with 

being younger with fewer years of service, having worse physical health-related quality 

of life (Hopman et al., 2015; Thompson et al., 2013;), disability (Thompson et al., 

2014c), and reporting a difficult adjustment to civilian life (MacLean et al., 2014a). It 

was important to control for rank in the multiple logistic regression modelling because of 

its proxy status for military socioeconomic status and because the sample was stratified 

by rank groups. 

 Relative to the Air Force, there was no significant relationships found between 

serving in the Army or Navy. This finding suggests a system-wide, not branch-specific, 

approach to improving the prevention and treatment of high users of primary care among 

CAF Veterans. There was also no significant association between serving on a 

deployment and being a high user of primary care. However, no details about the nature 

of the deployment were assessed such as whether or not the Veterans experienced 

deployment-related trauma or not. Given the wide variations in potential deployment 

related experiences, it is not all that surprising that simply being deployed was not related 

to being a high user. Future studies should consider exploring specific aspects of 

deployment including the experience of deployment-related traumatic events or injuries. 

Well-Being Characteristics 

Health domain 

Almost every indicator of health examined in this study was significantly 

associated with being a high user of primary care services. Clearly, the findings indicate 

that poor health was a key factor for driving high use of healthcare among Veterans. For 
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simplicity of reading, this discussion of the health domain is broken down into three main 

subsections. The self-rated health measures will be discussed first, then the physical 

health measures, and then the mental health measures. Separating the discussion of 

physical and mental health and analyzing them separately is not suggestive of a dualistic 

explanatory model of poor health. Doing so would be neither evidence-based nor patient-

centered, because physical and psychological symptoms interact with each other in 

complex ways (Kroenke, 2014). However, for the purposes of this study, examining the 

physical and mental components of health separately provided a useful way of 

conceptualizing the health of Veterans who are high users of primary care services. 

Self-rated health measures 

Both fair or poor self-rated general health and fair or poor self-rated mental health 

were highly associated with high use of primary care. This is not a surprising finding 

given that the perception of poor health is a key driver of the perception of healthcare 

needs and therefore healthcare demand. Someone could be objectively in very poor 

health based on a number of clinical indicators, but if they do not subjectively perceive 

that they are in poor health, they are not likely to exhibit help-seeking behavior. This 

finding provides an interesting perspective on the self-perceptions of high users and is 

consistent with previous high user research showing a relationship between self-rated 

general and mental health and high user status (CIHI, 2014; Lemstra et al., 2009; Rosella 

et al., 2014). Research on the patient perspective of high users is an important area of 

future study that may have useful implications for high user intervention and policy 

(Rosella et al., 2014). 
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 A more interesting finding in regard to perceived health was the fact that when 

asked to rate their health compared to one year ago, high users were more likely than 

non-high users to report both better and worse health, but less likely to report that their 

health remained about the same. About half of high users reported that their health was 

somewhat or much worse, and the odds of being a high user were much higher for those 

who reported this than those who reported their health was somewhat or much better. 

This finding is disconcerting given that these people are frequently accessing primary 

care services for the purpose of improving health outcomes, but they actually feel like 

their health has deteriorated. What does this say about the utility of primary care for 

treating high use patients? Are primary care providers failing to provide effective patient-

centered treatments, or are the factors that contribute to the health trajectory of high users 

just too complex for the healthcare system alone? Maybe the social and economic factors 

that are influencing the patients’ health are interfering with the ability of the primary care 

providers to achieve the intended improvements in health outcomes. It has been 

suggested that primary care providers need to focus more on addressing the SDOH 

factors that go beyond the healthcare system by coordinating access to social services and 

additional community resources for high users (Fitzpatrick et al., 2015; Lemstra et al., 

2009; Rosella et al., 2014). Or maybe, for high users with declining health, the receipt of 

patient-centered primary care should be viewed as an end in itself (Dowrick, 2018). 

Qualitative research should be conducted to investigate the perspectives of high users on 

how the care that they receive influences their health and well-being outcomes. 
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Physical health measures 

 As expected, indicators of poor physical health were important in driving high use 

of primary care services. Many physical health conditions were associated with being a 

high user, including neurological conditions, urinary incontinence, hearing problems, 

musculoskeletal conditions, gastrointestinal conditions, respiratory conditions, and 

obesity. Interestingly, cardiovascular conditions, diabetes and cancer were not associated 

with being a high user. This was a bit surprising because cardiovascular conditions and 

diabetes were consistently shown to be more common among high users of healthcare in 

previous studies (CIHI, 2014; Chechulin et al., 2014; Kephart et al., 2016; MacSwain et 

al., 2017; Wammes et al., 2018). Also, both of these chronic conditions are best managed 

with continuous patient-centered primary care, so it is expected that they would drive 

frequent primary care visits. 

When looking at multimorbidity of physical health conditions, having two 

conditions was only weakly associated with being a high user and having three or more 

physical health conditions was moderately associated with being a high user. This 

relationship was not as strong as expected given the vast literature concluding that having 

multiple chronic conditions is a key characteristic of being a high user of healthcare 

(CIHI, 2014; Lee et al., 2018; Rosella et al., 2014; Wodchis et al., 2016; Wammes et al., 

2018). The concept of multimorbidity largely depends on the way it is defined, including 

the number and types of conditions that are counted in its measurement (Fortin et al., 

2012). Perhaps the relationship with multimorbidity would be stronger if a higher 

threshold of conditions was used. For primary care providers, a patient with two or three 

chronic conditions is not unusual and is often not of major significance in a clinical 
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setting. Physicians are especially likely to think about multimorbidity as a challenge after 

the third, fourth, or fifth diagnosis. Alternative definitions of multimorbidity should be 

considered in future research. Despite the broad international consensus that 

multimorbidity is best addressed in primary care settings by a patient-centered approach 

(Dowrick, 2018), the question remains as to whether or not this actually improves patient 

and healthcare system outcomes. A recent Cochrane review of 18 randomized controlled 

trials on a range of complex interventions for people with multimorbidity in primary care 

and community settings reported little or no difference in clinical outcomes or in health 

service use and suggested that outcomes could be improved with interventions targeted at 

specific risk factors or functional difficulties (Smith et al., 2016).  

 Lower physical HRQoL, measured with the PCS of the SF-12, was strongly 

associated with being a high user of primary care. About 61% of high users had a PCS 

score below 40, which is a full standard deviation below the mean. The PCS encompasses 

concepts such as perceived health, physical functioning, and bodily pain so it provides a 

useful global measure of physical health rather than just the presence of diagnosed 

conditions. This relationship with lower PCS scores is not surprising given previous 

multivariate analysis on Regular Force Veterans which showed that lower PCS scores 

were associated with chronic pain, disability, musculoskeletal conditions, gastrointestinal 

conditions, hearing problems and, to a lesser degree, chronic mental health conditions 

(Hopman et al., 2015), which were all also associated with being a high user in this study. 

 Without controlling for other variables, high disability had the strongest 

association with being a high user than any other variable examined in this study. This 

means that Veterans living with health-related activity limitations and who need help 
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performing activities of daily living are much more likely to rely on primary care services 

to manage their health conditions. Given the known synergistic additive effect of physical 

and mental health co-occurrence on disability among Regular Force Veterans (Thompson 

et al., 2014c), it is not surprising that high users were disproportionately afflicted with 

disability. By definition, the activity limitations and participation restrictions associated 

with disability are due to the interactions between the physical and mental impairments of 

the person and their environment. Patients with multiple chronic diseases and a functional 

limitation have higher healthcare expenditures and utilization of doctors, hospitals and 

home care than patients with multiple chronic diseases only (Hayes et al., 2016). 

Therefore, primary care providers should place an emphasis on reducing environmental 

barriers to participating in activities and role participation. For example, this may include 

making accommodations to a patient’s home, providing special equipment or technology, 

or advocating for accessible environments in their patient’s place of work. VAC clients 

may be eligible for the Treatment Benefits Program that reimburses health care services 

such as aids to daily living, audio and vision services, prosthetics and orthotics, and 

special equipment including wheelchairs, walkers, and home adaptations (VAC, 2017c). 

 Chronic pain was also moderately associated with and highly prevalent among 

high users, with about 70% reporting chronic pain or discomfort. This is not surprising 

given the high rates of musculoskeletal conditions and the fact that chronic pain is highly 

associated with mental health conditions and disability (Thompson et al., 2014b). Better 

management of chronic pain could lead to significant improvements in health status, 

functioning and quality of life, and possibly improve the management of other chronic 

health conditions among high users of primary care (Butchart et al., 2009). 



 

 

 

96 

Mental health measures 

 High users were clearly disproportionately impacted by psychiatric conditions in 

this study, and had strong associations with mood disorders, anxiety disorders, and 

PTSD. The finding that half of high users had PTSD is consistent with the study on high-

cost users of VAC healthcare expenditures which found the same thing despite only 14% 

of the total sample having PTSD (MacLean et al., 2018a). That same study found that 

about 66% of high-cost users had a psychiatric condition compared to only 19% of the 

total sample (MacLean et al., 2018a). Clearly, improved recognition and management of 

psychiatric conditions among Veteran high users of healthcare should be top of mind for 

clinicians and policy-makers.  

Another related consideration is medically unexplained symptoms (MUS), which 

account for more than a third of primary care presentations and commonly are comorbid 

with PTSD (Haller, Cramer, Lauche, & Dobos, 2015; Kroenke, 2014; McFarlane et al., 

2008; Sareen, 2018). MUS are defined as, “symptoms that last at least three months and 

are insufficiently explained by a medical condition after adequate examination and 

investigation (Den Boeft, Claassen-van Dessel, & van der Wouden, 2017).” MUS include 

things such as fatigue, back pain, headache, and weakness. There is emerging evidence 

that MUS could arise in vulnerable individuals from determinants common to PTSD as 

part of a common systemic response to severe psychological stress (McFarlane et al., 

2017). In this study, possible MUS such as back pain and migraines were assessed under 

musculoskeletal conditions and neurological conditions, respectively, which were both 

much more prevalent among high users. It is likely that the presence of MUS contributes 

to high use of primary care because addressing MUS requires frequent appointments and 
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examinations to rule out various diagnoses and to attempt to improve the symptoms. 

MUS should be investigated in future research on high users of primary care services, 

especially among Veterans because of their high rates of PTSD and other conditions. 

Both the mental health problems composite measure and the MCS provided a 

clearer picture of mental health because they include more than just diagnosed conditions 

by assessing symptoms that are not yet diagnosed. Lower mental HRQoL, as measured 

with the MCS of the SF-12, was strongly associated with being a high user of primary 

care. About 55% of high users had an MCS score below 40, which is a full standard 

deviation below the mean. The MCS encompasses concepts of vitality, social and 

emotional functioning, and mental health, more than just the presence of mental health 

conditions. About 81% of high users had either a mild/moderate or severe mental health 

problem and having a severe mental health problem was very strongly associated with 

being a high user of primary care. The strength of this relationship is not surprising given 

previous LASS research which showed that mental health problems were associated with 

a variety of socioeconomic, military, health, and disability characteristics (Thompson et 

al., 2016b).  

 Past year suicidal ideation was highly associated with high use of primary care 

services, which was an expected finding given that suicidal populations tend to be service 

users. Much of this suicidal ideation can likely be explained by the fact that about half of 

high users reported diagnosed PTSD given the strong and consistent evidence of an 

association between suicidal behavior and PTSD among Veterans (Pompili et al., 2013; 

Horwitz, Miron, & Maieritsch, 2018a). Primary care physicians who are treating high 

users with known PTSD and severe mental health problems should be prudent in 
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screening for suicidal ideation. Negative posttraumatic cognitions about the self appear to 

be an important factor in the manifestation of suicidal ideation among Veterans with 

PTSD and should be monitored as a potential indicator of suicide risk (Horwitz et al., 

2018b). A study on female Veterans showed that experiencing a perceived life threat or 

sexual harassment showed the strongest associations with suicidal ideation compared to 

other military stressors (Khan et al., 2019). PTSD patients with suicidal ideation may 

benefit from treatment that emphasizes the reduction of cognitive and mood alteration 

symptoms (Horwitz et al., 2018a). High users of primary care should be a target 

population for the CAF-VAC Joint Suicide Prevention Strategy, which aims to collect 

data, recognize system gaps and improve service delivery to reduce suicidality among 

CAF personnel, Veterans, and their families (Government of Canada, 2017). 

The mental health findings in this study clearly show that mental illness is a 

significant problem among CAF Veteran high users of primary care, adding to the 

growing body of evidence that more research and treatment options are urgently needed 

to address the needs of Veterans suffering with mental health conditions who do not 

respond well to currently available treatments. Early recognition and treatment of 

reactions to psychological trauma and other disordered thought content, emotions and 

behaviours can prevent the poor well-being consequences of prolonged role participation 

disability (Morganstein et al., 2019). 

Employment or other meaningful activity domain 

 Given that Veterans who were either unemployed or not in the labour force had 

higher odds of being a high user of primary care, high users are one sub-group of the 
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Veteran population who could likely benefit from a targeted approach to improving 

labour market outcomes. While those who are unemployed are actively looking for work 

but not working, those who are not in the labour force are not even seeking employment. 

One key reason that a Veteran may not be in the labour force is because they are disabled 

or on work disability. Compared to the CGP, CAF Veterans have lower employment 

rates owing to much higher rates of work disability (Maclean et al., 2016; VanTil et al., 

2018), and even Veterans who do work are much more likely to experience activity 

limitations at work (Thompson et al., 2014c; MacLean et al., 2019). Veterans who report 

that their main activity is being on disability are more likely to report difficulty 

transitioning to civilian life and have lower satisfaction with their main activity, life, and 

finances (Keough et al., 2015). 

A deeper problem in this well-being domain is evidenced by the strong 

association with being a high user for those who are dissatisfied with their main activity. 

To help explain this finding, the self-reported main activity of high users was examined 

(Appendix C). Upon further investigation, it turned out that while two-thirds (67%) of 

the total sample reported that they worked at a job or ran a business, only about 39% of 

high users reported the same. Furthermore, almost a third (31%) of high users reported 

that their main activity was being disabled or on disability, but only about 8% of the total 

sample reported the same. It is clear that high users of primary care are facing challenges 

in integrating into the labour force, largely due to high levels of disability, and they are 

not happy about it. 

These findings are indicative of the challenges in shifting identities through the 

transition from military to civilian life, and the difficulties that many Veterans encounter 
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in finding meaning and purpose in their life following military service (Thompson et al., 

2017a). It may not matter so much what a Veteran does following military service as the 

level of satisfaction and fulfillment they derive from their activities. When Veterans 

struggle to form a new civilian social identity or engage in meaningful activities, 

including but not limited to employment, they are much more likely to experience the 

mental health challenges that are associated with being a high user of primary care. 

Imagine trying to treat a clinically depressed Veteran when they do not enjoy the thing in 

their life that they spend the majority of their time doing. Veterans need to feel as though 

they are just as necessary and productive in civilian society as they were when they 

served in the military. Even if high-quality mental health services were always accessible, 

many of the mental health problems experienced by Veterans will not improve if these 

underlying issues are not addressed. 

Both policy-makers and primary care providers have important roles to play in 

preventing early disability retirement by encouraging and supporting Veterans to remain 

or re-enter the workforce as soon as possible. Doing so is likely to improve the well-

being of Veterans given the large body of literature concluding that work is generally 

good for health, especially mental health, helps promote recovery and rehabilitation, 

promotes full participation in society, and improves overall quality of life and well-being 

(OECD, 2010; Waddell & Burton, 2006). Best practices in preventing work disability 

include restructuring compensation to recognize varying degrees of earnings capacity and 

to encourage labour market engagement and supported employment programs (MacLean 

et al., 2019). However, current disability compensation programs provide financial 

incentives for Veterans with service-related health conditions to remain on permanent 
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disability and not re-enter the workforce. This also dis-incentivizes recovery and 

rehabilitation for many Veterans in which significant recovery is possible because they 

will lose certain benefits if they do re-enter the workforce. Although disability 

compensation provides financial security for many Veterans who really need and deserve 

it, a balance must be found between providing financial security and promoting 

rehabilitation, self-sufficiency, purpose, abilities, and a strengths-based approach. While 

addressing this challenge is a policy issue, primary care providers must also encourage 

and reduce barriers for high users to re-enter the workforce or pursue meaningful 

activities when possible and appropriate. However, the prevailing attitude of primary care 

providers is to provide management of health-related issues only and there is a lack of 

training in work disability (Hulshof & Pransky, 2013). When working with high users, 

primary care providers should consider increasing referrals to multidisciplinary providers 

that include vocational rehabilitation and supported employment services. 

Finances domain 

 Indicators in the financial domain showed weak to moderate unadjusted 

associations with being a high user of primary care. The relatively weak relationship 

between finances and high use of primary care, despite the known relationship between 

income and health, has some possible explanations. First off, the rates of low income are 

very low among Regular Force Veterans and they are generally doing well in this 

domain. VAC provides many programs and services for the financial support of Veterans 

with service-related health problems to help compensate for the impact of military service 

on income. Therefore, Veterans with the types of service-related health problems that are 
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associated with being a high user are also more likely to be receiving financial benefits 

from VAC. This is also supported by the fact that high users were more likely to be a 

VAC client. Also, since primary care services are publicly insured, finances should not be 

a major barrier for access. However, some key finance-related barriers to accessing 

primary care would be the inability to pay for transportation to and from the clinic and 

the inflexibility of low-wage labour to accommodate appointments. 

 There was an interesting, and unexpected, relationship with income adequacy and 

high use of primary care. Although it was expected that the lowest income adequacy 

quintiles would have the strongest relationships with being a high user because of the 

known socio-economic gradient with health outcomes (Canadian Medical Association 

[CMA], 2013), the middle quintile had the strongest relationship. This finding is likely 

best explained not by differences in health needs between income levels, but by the ways 

that people across the income distribution tend to use healthcare services. Low-income 

groups may have more health needs but access less continuous and comprehensive 

healthcare because they tend to rely on more episodic and expensive services such as 

hospital emergency rooms (Lemstra et al., 2009; Mackenbach et al., 2007). Individuals 

living in lower income neighborhoods are also less likely to have primary care physicians 

than their counterparts (Bierman et al., 2010). The highest income groups are more likely 

to have access to certain healthcare services such as specialist physicians, prevention and 

screening, diagnostic imaging, and optimal primary care (CMA, 2013; Health Disparity 

Task Groups of the Federal/Provincial/Territorial Advisory Committee on Population 

Health and Health Security, 2004). Therefore, a reason why Veterans in the middle of the 

income distribution were associated with being a high user of primary care is that they 
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are still experiencing many of the health needs of those at the lower end of the 

distribution, but are more likely to access primary care for those issues as opposed to 

acute healthcare services. This explanation should be explored in future research on high 

users of primary care services. 

High users of primary care had about twice the rate of reporting that they were 

dissatisfied with their finances than non-high users, and this association was moderate. 

This suggests that the subjective financial well-being is worse for the high user group. 

Interpreting financial satisfaction is challenging because it encompasses much more than 

just income level. Satisfaction has been described as the difference between expectations 

and reality, so satisfaction with finances can largely depend on the Veteran’s expectations 

of their financial situation. A number of factors contribute to this including demographic 

characteristics, financial stressors, debts and assets, financial knowledge, and financial 

behaviours (Joo & Grable, 2004). For these reasons, satisfaction with finances may 

provide a better reflection of well-being in the finances domain than just looking at 

income. Future research should examine why being dissatisfied with finances is 

associated with being a high user of primary care. 

 Analyzing both objective and subjective indicators of financial well-being was a 

strength to the approach of measuring the finances domain because both are important 

(Joo & Grable, 2004). Income adequacy was based on household income and family size, 

which gives a better indication of the financial situation of the Veteran than just looking 

at household income. For example, a single Veteran living alone with an income of 

$50,000 should be a lot better off financially than a Veteran living with a spouse and two 

children on the same household income. However, the household income was based on a 
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self-reported estimate, so in future studies more objective measures of household income 

should be used through linkages with administrative tax records. There has been a lot of 

work done already linking the LASS program of research with tax data (MacLean et al., 

2014b, Maclean et al., 2018c, MacLean et al., 2019). The benefit of analyzing satisfaction 

with finances is that this measure reflects aspects of financial well-being beyond income 

including subjective feelings of one’s financial situation, wealth, debts and assets, 

financial behaviours, and financial stress (Gerrans, Speelman & Campitelli, 2016; Joo & 

Grable, 2004). 

Life skills and preparedness domain 

The strongest association with being a high user of primary care in the life skills 

and preparedness domain was for those who reported high life stress. High life stress is a 

reflection of poor well-being in this domain because a major part of life skills is the 

possession of effective coping skills to deal with stress (VAC, 2017b). Stress coping 

refers to whether an individual believes they have the resources to respond effectively to 

the challenges of a stressor or change (Folkman & Lazarus, 1988; Lazarus & Folkman, 

1987). Therefore, it was theoretically assumed that having poor stress coping skills was 

indicated by having high life stress. In the correlation matrix, life stress was strongly 

associated with indicators of poor mental health including self-rated mental health, 

mental health problems, and mental HRQoL, so stress is likely a major contributor to the 

mental health of Veterans. Chronic stress triggers hormonal responses that over the long-

term increase the allostatic load and accelerate disease processes (MacEwen, 2000). 

Therefore, the relationship between stress and being a high user is likely a consequence 
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of stress-related deteriorations in physical and mental health. The transition from military 

to civilian life can be a very stressful and difficult time in a Veteran’s life, so taking 

action on reducing the causes of stress and enabling better coping strategies can likely 

result in better well-being and reduced healthcare utilization among Veterans. 

The results did not support the hypothesis that lower educational attainment 

would be associated with high use of primary care. This is a surprising finding given the 

known relationship between education and health outcomes (Braveman & Gottleib, 

2014). While the reasoning behind this finding requires further investigation, it is 

plausible to speculate that educational attainment has differing influences on well-being 

for military members and Veterans than it does for civilians. Education and rank have a 

close relationship in the military since officers are typically required to have a bachelor’s 

degree. About 11% of high users were officers and about 12% had at least a bachelor’s 

degree, but about 66% of high users were only junior NCMs and about 47% had only a 

high school diploma or less. Junior NCMs had significantly higher odds of being a high 

user but only having a high school diploma or less did not. This suggests that in the 

military, rank level is likely a better indicator of life skills than educational attainment 

below a bachelor’s degree because military rank is likely better at capturing merit, 

competence, and other personal qualities. Another plausible explanation for the lack of 

relationship between educational attainment and high use of primary care is the fact that 

so many high users were not engaged in the labour force or looking for work, so 

educational attainment may not have as much of an impact on the well-being of these 

Veterans who are not seeking employment. 
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Another challenge that high users faced in transitioning to civilian life and 

attempting to re-enter the labour force was that they were more likely to disagree that the 

experiences, education, and training they obtained in the military transferred to their 

civilian job. Of course, this question was only asked to those who were working or have 

worked since the time of their release from the military. Of those, about 54% of high 

users disagreed compared to only about 36% of non-high users. Although this association 

was weak, it was significant and should be explored in future research. Perhaps high 

users of primary care will benefit from targeted retraining programs following military 

service, in addition to their rehabilitation, in order to successfully reintegrate into the 

labour force and civilian life more generally. 

One key component of the life skills and preparedness domain that was not 

examined in this study, but very relevant for healthcare utilization, is personal health 

practices such as nutrition, physical activity, smoking, and substance abuse. These 

modifiable behaviours were not available in LASS 2016 but they should be studied in 

future research on high users of primary care because they have been shown in other 

studies to be associated with high use of healthcare services and may be more amenable 

to change than other factors such as socioeconomic status (Rosella et al., 2014). 

Social integration domain 

 The results in this domain indicate that high users experience disproportionate 

challenges with social integration because moderate associations were found between 

being a high user and those with low perceived social support, a weak sense of 

community belonging, and a difficult adjustment to civilian life in the unadjusted 
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analysis. These findings provide preliminary support for the relationship between poor 

social integration and being a high user of primary care services among CAF Veterans. 

 However, there were essentially no differences in marital status between high 

users and non-high users, despite some research showing that marriage has a protective 

effect for health and military to civilian transition (Rose et al., 2018; Zhang & Hayward, 

2006), and that being separated, divorced, or never married is associated with high mental 

health comorbidity (Richardson et al., 2018). Perhaps, when it comes to being a high user 

of primary care, any theoretical or real health detriments of not being married are offset 

by the social supports conferred through marriage that may encourage married Veterans 

to seek help from a primary care provider. 

Given that about a third of high users scored low on perceived social support and 

almost two-thirds reported a weak sense of community belonging, it is clear that high 

users have poor perceptions of their social reintegration. Measuring perceived social 

support with the SPS-10 allowed for the measurement of concepts related to emotional 

support or attachment, social integration, reassurance of worth, tangible help, and 

orientation (Caron, 2013; Gottlieb & Bergen, 2010). However, examining perceived 

social support did not account for objective measures of social support, which might have 

differing influences on mental health and help-seeking behavior. Future studies should 

consider measuring social support through objective measures that encompass all aspects 

of this concept. 

Assisting Veterans in successfully reintegrating into civilian life from the military 

is a key goal of VAC, and adjustment to civilian life is a global measure of well-being 

during this transition. A key component of this is the successful social integration of the 
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Veteran, characterized by their ability to integrate their military identity with their new 

civilian identity by participating in new social groups (Thompson et al., 2017a). 

However, this concept also includes other components of well-being during the transition 

from other domains including health, employment or other meaningful activity, finances, 

and social and cultural environment (MacLean et al., 2014a). High users had almost 

double the rate of reporting a difficult adjustment to civilian life than non-high users, 

indicating that high users of primary care services were more likely to struggle with 

various aspects of their military to civilian transition. 

 Primary care providers should strongly consider the clinical implications of 

addressing social integration among Veteran high users given the well-established link 

between social support and reduced negative outcomes such as PTSD, depression 

(Romero, Riggs, & Ruggero, 2015) and suicidal ideation (Pietrzak et al., 2011), and 

increased positive outcomes such as post-traumatic growth (Cox et al., 2018; Prati & 

Pietrantoni, 2009). Recent research suggests that practitioners may be better off targeting 

PTSD symptoms to facilitate increased social support rather than trying to target social 

support to reduce PTSD symptoms (Cox et al., 2018; Kelly et al., 2019). A key symptom 

of PTSD is experiential avoidance, which includes the tendency to avoid interactions 

with others and creates difficulties with social reintegration. Targeting treatment towards 

experiential avoidance symptoms may be important for improving long-term functional 

recovery and social reintegration (Kelly et al., 2019). It is also important to integrate 

close others into PTSD treatment and interventions to help close others to attribute their 

PTSD-related interpersonal problems to the PTSD rather than the traits of the Veteran 

(Cox et al., 2018). 
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Multiple Logistic Regression 

The purpose of the multiple logistic regression modelling was to identify the most 

important indicators of being a high user of primary care after adjusting for the 

confounding influence of others. This was accomplished with a combination of both 

theory-driven and data-driven approaches; variables were selected based on the literature, 

the well-being theoretical framework, the results of the bivariate logistic regression, and 

the correlation matrix. The preliminary modelling strategy was used to determine the 

most important well-being indicators from each domain of well-being to be included into 

the final models. Each preliminary model included sex and rank to control for their 

influence.  

Following the preliminary modelling, two final adjusted models were produced; 

one with the health block A (Final Model 1) and the other with health block B (Final 

Model 2). The results of these final models suggested that the most important factors 

associated with being a high user of primary care services in this study were being 

female, having poor physical and mental health, being dissatisfied with your main 

activity, and being in the middle quintile of income adequacy. These were the only 

variables remaining after adjusting for the confounding influence of others, with the least 

significant variables sequentially eliminated from the model until only significant 

variables remained. Although this analysis suggested that these factors are statistically 

predictive of being a high user of primary care, this does not imply causality because the 

data was cross-sectional. It does, however, indicate that these variables likely have an 

important influence on primary care utilization and are worth special consideration in 

future research.  
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When comparing the two final models, it was interesting to observe that the only 

difference between them in terms of the remaining variables was that the indicator for the 

physical health component remained in the model when measured using the PCS, but not 

when measured using multimorbidity of physical health conditions. This suggests that 

physical health-related quality of life may be more important than having multiple 

diagnosed physical health conditions for driving high use of primary care services. This 

makes sense because the PCS included concepts of disability, self-perceived health and 

bodily pain, which all had strong unadjusted associations with being a high user. This 

suggests that these aspects of physical health are more important for driving primary care 

use than multimorbidity itself. This makes intuitive sense because self-perceived need for 

healthcare is a key determinant of healthcare demand, and therefore healthcare use. 

Anderson (1995) suggested that perceived need better explains help-seeking behavior and 

adherence to a medical regimen, while measures of evaluated need such as 

multimorbidity are more closely related to the kind and amount of treatment provided 

after a patient already presents to a medical care provider. 

Poor mental health was strongly associated with being a high user in both final 

models, demonstrating that mental health needs were the strongest driver of primary care 

utilization in this study. Based on Final Model 1, only severe mental health problems, not 

mild/moderate mental health problems, were significantly associated with high use after 

adjusting for other well-being characteristics. The descriptive statistics help explain this 

given that almost two-thirds of high users had a severe mental health problem, so the 

frequency of high users with both no/little and mild/moderate mental health problems 
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were a lot less than the non-high users. It is clear from this that high use of primary care 

was strongly related to high severity of mental health problems.  

It was also quite interesting that being female was still significantly associated 

with being a high user in both final models. This suggests that in addition to well-being 

factors, there is something about being a female Veteran compared to a male Veteran that 

leads to high use of primary care. As discussed above, this is likely explained by a 

combination of health need and demand factors meaning that females may have more 

health needs and exhibit more care-seeking behavior to address those health needs. Any 

claims of causation would be pure speculation at this time. Regardless, this surprising 

finding should be investigated further to understand the reasons driving high primary care 

use among female Veterans. This may have important implications for prevention efforts 

in the CAF, service delivery at VAC, and healthcare delivery for provincial health 

systems. 

Overall, the results of the logistic regression modelling do provide preliminary 

support for the application of the Veterans’ Well-being Conceptual Framework in the 

context of healthcare utilization. However, the results of these models also suggest that 

the relationships between the SDOH and high use of primary care services may be 

mediated through their influence on physical and mental health. The socioeconomic 

context that Veterans live in may lead to poor health and a need for healthcare, but the 

results show that to a large extent, it is poor physical and mental health itself that drives 

the demand and utilization of primary care services. In future research, this hypothesis 

could be tested through a mediation model that tests the effect of the SDOH on being a 

high user of healthcare as mediated through their effect on health needs. 
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Health Services Utilization 

 The results showed that being a high user of primary care services was associated 

with increased utilization of many other health services (Table 12). This makes sense 

given the complex health needs demonstrated among the high user group. It also makes 

sense because primary care is the gateway to the healthcare system, so patients who are 

frequently accessing primary care are more likely to be referred onto other services by 

their primary care providers to address their complex needs. Research on high users of 

healthcare demonstrates that high healthcare costs are incurred in a wide variety of 

healthcare settings and that high users of certain types of services tend to also be high 

users of a variety of other healthcare services (CIHI, 2014; Wodchis et al., 2016). The 

same underlying factors that contribute to high use of primary care services are likely 

also contributing to the utilization of other healthcare services. Another enabling factor 

for Veterans is the fact that they are entitled to the Public Service Health Care Plan which 

provides insurance for many healthcare services not covered under Medicare. It is easier 

to refer a patient to non-publicly funded services such as psychologists, physiotherapists 

and audiologists when they have health insurance to cover most of the costs. 

 An important feature of good primary care is the continuity of care between the 

primary care provider and the patient so that a relationship can be formed which allows 

the provider to recognize abnormalities and make personalized recommendations based 

on the patient’s individual context. Although no data was available to indicate whether 

high users were accessing the same primary care physician for their many visits, the fact 

that about 96% of high users reported having a regular medical doctor indicates that there 

was likely a high amount of continuity of care for most. 
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It is important for primary care providers dealing with Veteran high users to 

understand the patterns of health services utilization outside of their own practice setting. 

The findings of this study help shed some light on these patterns. It was very clear that 

high users were more likely to be receiving mental health services such as psychiatrists, 

psychologists, and social workers. About 67% of high users reported that they consulted 

a health professional about their mental health in the past year, compared to only about 

21% of non-high users. This is not a surprising finding given that primary care physicians 

deliver the majority of mental health treatment and they are the main source of referrals 

to psychiatrists or other specialists (CMA, 2013). The fact that the high users in this study 

had significant mental health problems and used a lot of mental health services begs the 

question about whether or not they would incur higher costs than other high use 

populations if actual expenditures could be measured. A study in Ontario showed that 

high users with a majority of mental health and addictions related costs incurred over 

30% more costs than other high users (de Oliviera et al., 2016). Although that study 

examined high users in the general population using total healthcare expenditures to 

define high users, that finding suggests that the CAF Veteran high users in this study may 

incur higher than usual costs if the results are at all generalizable. 

The findings that high users of primary care were more likely to have consulted a 

physiotherapist and a chiropractor in the previous year can be partially explained by the 

fact that having a musculoskeletal condition was associated with being a high user. About 

65% of high users reported a diagnosed musculoskeletal condition, which included 

arthritis and back problems. The finding that high users were more likely to have 

consulted an audiologist, speech, or occupational therapist can likely at least be partially 
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explained by the higher rates of hearing problems and the need for an audiologist. Also, 

the high rates of disability and difficulty re-entering the labour force suggests a high need 

for occupational therapists among high users. However, these three professions perform 

quite different roles, so the inability to separate them makes the interpretation of this 

finding rather difficult. 

Since high users of primary care are also using so many other healthcare services, 

better management of their care requires better relationships between various parts of the 

healthcare system. When patients are hospitalized, their primary care provider must be 

informed so that he can schedule a follow-up meeting to debrief. Multidisciplinary, 

collaborative care models are a process of collaboration between family physicians, 

psychiatrists, psychologists, nurses, social workers, occupational therapists, pharmacists, 

other providers, and patients (Kisely & Campbell, 2007). Family physicians with access 

to collaborative care report greater knowledge, skills, and comfort in managing mental 

health disorders even after controlling for demographics and interest in psychiatry 

(Kisely & Campbell, 2007).  

The physician expenditure calculations provided crude estimates of the 

proportional expenditures attributable to high users of primary care (Figure 3). Even 

though high users only accounted for about six percent of the total sample, they 

accounted for 31% of primary care physician expenditures, 21% of specialist physician 

expenditures, and 26% of total physician expenditures, indicating that they have a 

disproportionate impact on physician costs. These findings are comparable with research 

on high users of physician services in British Columbia that showed the top five percent 

of users accounted for 30% of physician expenditures (Reid et al., 2003). They are also 
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comparable with research on high-cost users of VAC health expenditures which showed 

that the top five percent of CAF Veteran clients accounted for 33% of departmental 

healthcare spending (Maclean et al., 2018a). However, using the provincial average costs 

of these services did not provide an indication about whether the actual expenditures per 

physician visit tend to be more or less expensive for high users. It is possible that the 

treatment and interventions conducted during a typical high user visit cost more time, 

money, and resources than the typical visit of a non-high user, which could substantially 

alter the estimates above. This hypothesis should be tested using administrative 

healthcare data. 

There was a moderate association between being hospitalized in the past year and 

being a high user of primary care services. Veterans who reported that they had been 

hospitalized in the past year were also asked how many nights in the past year they have 

been an overnight patient, allowing a comparison to be made between high users and 

non-high users. High users accounted for 30% of all the nights spent in hospital for the 

total sample. This finding indicates that high users of primary care impose a 

disproportionate burden on hospital services in this population, which account for the 

highest proportion of overall healthcare expenditures in Canada (CIHI, 2018). Therefore, 

better care of high users of primary care may also result in significant reductions in 

hospital utilization and costs. 

VAC clients were more likely to be a high user of primary care, which was 

expected given that VAC clients tend to be more help-seeking than non-clients and 

because almost all VAC clients have entitlement for disability benefits due to a service-

related physical or mental health condition. Previous research has shown that compared 
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to Canadian norms, VAC clients have significantly below-average physical and mental 

HRQoL (Thompson et al., 2013). VAC welcomes collaboration with primary care 

physicians and relies on them to provide the necessary documentation to assist in 

providing services to Veterans (Thompson et al., 2009). Primary care physicians can also 

encourage Veterans to contact VAC and can send referral letters to the local VAC district 

office, so it makes sense that high users of primary care were more likely to be VAC 

clients. 

Implications 

 The findings from this study have implications for anyone seeking to improve the 

well-being of Canadian Veterans while reducing their healthcare costs and utilization, 

including policy-makers and agencies supporting Veterans in transition to civilian life, 

researchers attempting to better understand the well-being of Veterans and complex 

patients, and primary care providers treating complex, high use patients in their practice. 

It will inform future research and healthcare planning for provincial and federal 

governments, including VAC. This study fills important gaps in the literature on Veteran 

well-being and high users of healthcare. This is one of the first studies examining high 

users of primary care services, and this study could be replicated in non-Veteran 

populations using a well-being framework that includes the SDOH. 

Primary care physicians dealing with high-needs, high-use Veterans must 

consider both physical and mental health, functional limitations, and the SDOH that are 

contributing to poor well-being of their patients. Although a patient may be attending 

frequent primary care appointments to manage their health, if underlying issues in 
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domains such as employment and main activity, finances, and social integration are not 

dealt with accordingly, it will be much more difficult to improve health outcomes and 

reduce health services utilization among high users. It cannot be assumed that the 

delivery of even the highest quality primary care will be enough to address the 

complexity of high users without also addressing underlying SDOH. Multimodal 

approaches that link patient-centered primary care with public health policy level 

interventions are needed to best care for high users of primary care services among CAF 

Veterans. 

Many policy and intervention approaches have been suggested to provide better 

care for high user populations. Given the high clinical and social needs demonstrated 

among high users, policy tools based on a philosophy of deterrence are unlikely to have 

much of an impact on costs and will likely do more harm than good (Reid et al., 2003). 

There are two distinct policy approaches to address high users, which are conceptual 

(proactive) and operational (reactive) approaches (CIHI, 2014; Lee et al., 2018). 

Conceptual approaches seek to predict future high users with the goal of prevention, 

usually through predictive modelling. This study has the potential to assist conceptual 

approaches by informing the development of predictive models to identify high users 

among the Veteran population. Operational approaches seek to identify current high users 

with the goal of management and reduction, usually through various models of care 

coordination, case management, and disease management.  

Overall, there is low quality evidence supporting the efficacy of care coordination 

and case management interventions to improve clinical outcomes and reduce costs and 

utilization among high users (Lee et al., 2018). A systematic review of 36 international 
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studies, including 28 randomized control trials, looked at the effectiveness of case 

management for high-risk primary care patients (Stokes et al., 2015). Although case 

management led to a small improvement in patient satisfaction, meta-analyses showed no 

significant difference in total healthcare costs, mortality, or use of primary or secondary 

care within or beyond 12 months. These findings do not support case management for 

reducing healthcare utilization or costs. The improvements in patient satisfaction is a 

worthy end in itself, but rarely the primary aim of case management interventions 

(Dowrick, 2018). Care coordination may be particularly effective for older high users 

with complex chronic physical conditions, but novel strategies may be required for 

younger high users with mental health conditions (Tricco et al., 2014). Younger high 

users with mental health and addictions issues will likely require interventions that 

include better mental health supports and cross-sectoral collaborative care (Wammes et 

al., 2018). 

By qualitatively evaluating the subset of successful high user interventions and 

programs, key common factors for success can be identified (Lee et al., 2018). Features 

observed in successful interventions and programs included the following: targeting of 

high-risk individuals with complex chronic conditions; frequent in-person contact; team-

based, multidisciplinary approaches with clearly defined goals; trained personnel with 

frequent interaction with local hospitals and physicians; real-time healthcare use 

information sharing between all members of the care team; patient and caregiver self-care 

education and coaching, including medication management; and facilitation of 

transitional care as patients transfer between locations or levels of care (Lee et al., 2018). 
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VAC case management services should ensure that these factors are a part of their 

program to better manage Veterans who are high users of healthcare. 

For primary care providers, it is important that they have a basic level of military 

cultural competence when caring for Veterans by understanding the unique aspects of 

military culture such as the strengths-based mindset, stoicism, and the unique challenges 

associated with transitioning from military to civilian life. They must be familiar with the 

unique supports available for Veterans provided both in the community and through VAC 

and DND. In order for this to happen, primary care providers must know whether or not 

their patients are in fact Veterans in the first place who may be eligible for benefits and 

services that are not available to the general population. All it takes is an effort to 

understand the patient’s history and a simple question about past military service. 

Given the high rates of psychological trauma-related mental health conditions 

such as PTSD, depression, and anxiety disorders, primary care providers dealing with 

Veterans must provide trauma-aware primary care by first recognizing the signs of 

psychological trauma, screening for it, and diagnosing trauma-related conditions 

according to the DSM-V. This can be challenging for primary care providers working in 

busy clinical practices because psychological trauma-related symptoms present in 

complex ways and have broad differential diagnoses. Patients with psychological trauma 

are often reluctant to disclose such traumatic events owing to mental health stigma, 

negative treatment-seeking beliefs, and the pain inherent in bringing up traumatic 

experiences (Possemato et al., 2018). Primary care providers can facilitate discussions 

about psychological trauma by fostering trusting patient-provider relationships, listening 

and showing empathy, and creating a safe-environment to disclose. When PTSD is 
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suspected, they should use the 5-item Primary Care PTSD Screen for DSM-V (PC-

PTSD-5) (Prins et al., 2015), which demonstrates strong diagnostic accuracy (Prins et al., 

2016). When diagnosed, primary care physicians should initiate treatment depending on 

their training and comfort, provide continuity of care, and refer to psychiatrists and 

psychologists when there are severe functional problems, unclear diagnosis, long 

chronicity, complex presentations, and insufficient response to basic treatment. 

For the reader, I would like to highlight some key resources available to military 

personnel, Veterans, and their families that should be considered when treating all 

members of these populations including high users of primary care. VAC provides 

funding for rehabilitation services, career-transition support, health benefits, disability 

benefits/compensation, family caregiver relief benefits, income support and income 

replacement for eligible CAF Veterans and their survivors for the economic impact that a 

service-connected injury, illness, or death can have on a Veteran’s ability to work or save 

for retirement (VAC, 2017c). Eligibility criteria for these many programs and services 

vary, but most require that the Veteran have a health problem resulting primarily from 

military service. The CAF Long Term Disability program is a benefits package that 

provides health coverage for both service and non-service related injuries. VAC Case 

Management Services also provides support to Veterans with complex needs to achieve 

mutually agreed upon goals through active involvement in a collaborative, needs-based, 

dynamic case management process. The Operational Stress Injury Social Support 

(OSISS) program offers confidential peer support to CAF members, Veterans, and their 

families impacted by an operational stress injury such as PTSD. Primary care physicians 
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can encourage Veterans to contact VAC and can send referral letters to the local VAC 

district office (Thompson et al., 2009). 

Strengths and Limitations 

A major strength of this study is the strong methodology of the 2016 Life After 

Service Survey. The nationally representative sample of CAF Regular Force Veterans 

who recently released from the military provides a picture of this population all across 

Canada. Most of the survey questions came from validated Canadian Community Health 

Survey (CCHS) modules, allowing comparisons to be made with the CGP. The CCHS 

survey questions also have face validity, meaning that they appear effective in terms of 

their stated aims. There was a 73% response rate, which is excellent for a telephone 

conducted population survey, and 91% of those who responded agreed to share their 

answers with VAC and DND. Also, sample weights were calculated by Statistics Canada 

to account for unequal probabilities of selection, eligibility, non-response, and sharing, so 

the sample is truly representative of the population frame it measured. The data collection 

of LASS 2016 also ensured privacy and confidentiality for the respondents because all of 

the data has been anonymized. The LASS program of research is groundbreaking 

research in the Veteran health field, and it is the envy of international organizations such 

of the North Atlantic Treaty Organization (NATO) and the Five Eyes Veterans Network. 

The cross-sectional design of the survey only captures a single point in time, so 

conclusions about causal relationships contributing to high use of primary care and the 

predictive power of the models cannot be drawn. However, the results provide initial 

support for these theory-based models and the indicators identified can be used to inform 



 

 

 

122 

future research on the risk indicators and predictors for high use of primary care. Moving 

forward, longitudinal research on this topic is needed to establish causality and validate 

the risk indicators identified in this study and to understand whether primary care 

utilization patterns are persistent or transitory among this population. The LASS program 

of research does have a longitudinal component which began with the LASS 2013 cycle, 

so following the upcoming LASS 2019 cycle there will be three time points available for 

longitudinal analysis.  

The sample in LASS 2016 did not include Veterans who released from service 

before 1998, nor did it include entry rank and Reserve Force Veterans. Therefore, the 

results are not representative of these segments of the Veteran population in Canada. The 

sample is also quite young, with only about six percent of the sample age 65 years or 

older. Therefore, the frail elderly population who are more likely to be high users of 

health care were not adequately captured. While this is certainly a limitation for 

generalizability, it is also a strength given the importance of studying these relatively 

young, recently released Veterans. Compared to earlier-era Veterans and the CGP, 

recent-era Veterans have been shown to have a higher prevalence of many indicators of 

poor well-being, highlighting the need for forecasting and planning for the future health 

and healthcare needs of this population (VanTil et al., 2018). Recent-era Veterans who 

are already high users of primary care will likely continue to need and use provincial 

healthcare systems and VAC programs and services for decades to come, so early 

identification and prevention of further health and well-being issues is very important in 

this population.  
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It was also a limitation that no suitable measures from the housing and physical 

environment and cultural and social environment domains of well-being were available in 

the LASS 2016 survey. Many SDOH were not included in this study that likely play a 

significant role in primary care use, such as biology and genetic endowment, housing and 

physical environment, childhood development, culture and race, and personal health 

practices such as physical activity and nutrition. This was a limitation of using a 

secondary data source because there was no control over which variables were available 

for study. 

Indicators of well-being and health service utilization were measured by self-

reported questions, which creates the potential for measurement error due to inaccurate 

reporting, recall bias, or social desirability bias. The concern with using estimates of self-

reported healthcare utilization through telephone surveys is that the recall of the number 

of contacts with healthcare services does not demonstrate good validity (Statistics 

Canada, 2003). However, Lemstra and colleagues (2009) used a linked dataset to 

compare self-reported physician visits to actual healthcare utilization rates and found 

strong agreement. Data linkage with administrative healthcare data and VAC 

administrative data could be used to analyze more objective indicators of healthcare 

utilization, including primary care visits. Although the complex design of the LASS 

surveys and the various privacy and confidentiality agreements between VAC, DND, and 

Statistics Canada make data linkage challenging, it is not impossible and the feasibility of 

this should be examined in the future to strengthen research in this area. Such data 

linkage could also yield insights into the complexity and costs of visits, since these 
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important aspects of primary care utilization were not captured by simply looking at 

frequency of visits. 

It is also worth pointing out that although the primary outcome measure of this 

study was high use of primary care services, it did not capture all primary care services. 

The question used asked about family doctor or general practitioner visits but did not 

include other primary care providers including but not limited to nurse practitioners, 

nurses, and physician assistants. However, assessing primary care physician use was 

considered a good proxy for overall primary care service utilization. 

Summary of Recommendations for Future Research 

Throughout this thesis there have been many recommendations made for future 

research ideas that should be conducted to build off of this work. Below is a summary of 

those recommendations for any researchers who are interested in studying this topic: 

• The variables with significant associations with being a high user should be 

explored in future research, especially those that remained in the final models. 

• Longitudinal analysis of high users of primary care among Veterans should be 

conducted using the longitudinal component of LASS to examine whether high 

use is persistent or transitory, and to draw causal conclusions about relationships. 

• Data linkage with administrative healthcare data and VAC administrative data 

should be conducted to provide a more objective definition of high users and to 

calculate the actual costs attributable to high users. 

• A mediation model should be tested in which the effect of the SDOH on being a 

high user is mediated through their effect on health needs. 
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• Various definitions of high use of primary care should be explored using various 

cut-points of visits that are based on objective measures rather than self-report, 

and include other primary care providers such as nurse practitioners. 

• High users should be examined among other cohorts of Veterans, including 

Reserve Force Veterans, those who released prior to 1998, those who released at 

entry ranks, and more elderly Veterans who are older than 65 years old. 

• Measures of the housing and physical environment domain, social and cultural 

environment domain, and other SDOH not captured such as biology and genetics, 

childhood development, personal health practices should be examined. 

• Qualitative research should be conducted with Veterans high users of primary 

care to examine the patient perspective on the facilitators, barriers, and experience 

of high primary care and health services utilization. 

• This study should be replicated in the age- and sex-matched CGP using data from 

the CCHS to identify differences in indicators associated with being a high user of 

primary care between these populations. 

• High use of primary care should be examined in relation to the time since release 

from the military to examine how utilization patterns change throughout the 

transition from military to civilian life. 

• Further research on provincial variation and rural-urban differences among high 

users of primary care should be conducted. 

• Specific aspects of deployment, such as deployment-related traumatic events or 

injuries, should be explored. 

• Alternative definitions of multimorbidity should be considered in future research. 
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• Medically unexplained symptoms (MUS) should be investigated among high 

users of primary care services. 

• Sex- and gender-based analysis should be conducted on the healthcare utilization 

patterns of Canadian Veterans to identify differences in the way that males and 

females seek and use healthcare services, and how gender norms contribute. 

• Veterans’ healthcare utilization patterns should be examined across the income 

distribution, including further investigation into why being in the middle of the 

income distribution was associated with being a high user of primary care. In this 

research, more objective measures of household income should be used through 

linkages with administrative tax records. 

• Predictive models should be developed to identify high users among Veterans. 
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Conclusions 

 In the descriptive and bivariate analysis, the findings in this study showed that 

indicators across many domains of well-being including health, employment or other 

meaningful activity, finances, life skills and preparedness, and social integration are 

associated with being a high user of primary care services among CAF Regular Force 

Veterans. However, adjusting for the confounding influence in multivariate analysis 

resulted in mostly non-significant associations except for the most important indicators 

which were identified as being female, having poor physical and mental health, being 

dissatisfied with one’s main activity, and being in the middle of the income distribution. 

These findings provide initial support for the theory-based well-being model applied in 

the context of high primary care utilization. 

This study also found that high users of primary care services were also more 

likely to use other healthcare services such as specialist physician services, mental health 

professionals, home care, and hospitals. This means that these high users are having a big 

impact on the healthcare system as a whole, and improvements in their clinical and social 

care and management has the potential to yield significant benefits and cost savings. The 

findings from this study have implications for anyone seeking to improve the well-being 

of Canadian Veterans while reducing their healthcare costs and utilization. In order to 

provide better care for Veterans who are high users of primary care services, health 

systems should enable primary care providers to engage in collaborative care with 

multidisciplinary teams so that they can better address the complex physical, 

psychological, and social needs of Veterans. 
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Appendix A: Variable list with operational definitions and categories. 

Variable Operational definition Categories 

High users of 
primary 

[Not counting when you were an overnight patient, in the 
past 12 months], have you seen or talked to any of the 
following health professionals about your physical, 
emotional or mental health: a family doctor or general 
practitioner? How many times in the past 12 months? 

0= Non-high users (0-
9 times) 
1= High users (10 or 
more times) 

Sex Classification into the binary categories of male and female, 
determined through DND data linkage. 

0= Male 
1= Female 

Age Age at the time of survey, determined through DND data 
linkage.  

0= less than 40 years 
old 
1= 40-49 years old 
2= 50-59 years old 
3= 60 or above years 
old 
 

Provincial 
Region 

Respondents indicated their province of residence, which 
was then categorized into provincial regions. Territories 
excluded. 

1- Atlantic Canada 
(Newfoundland and 
Labrador, Prince 
Edward Island, Nova 
Scotia, New 
Brunswick) 
2- Quebec 
3- Ontario 
4- Western Canada 
(Manitoba, 
Saskatchewan, 
Alberta, British 
Columbia) 

Service branch Served in either the Canadian Army, Royal Canadian Air 
Force, or the Royal Canadian Navy, determined through 
DND data linkage. 

0= Air Force 
1= Navy 
2= Army 

Last military 
rank 

Military rank at the time of release, grouped as Officer, 
Senior NCM, and Junior NCM. Entry ranks (Recruit, Cadet, 
2nd Lieut) were excluded. Determined through DND data 
linkage. 

0= Officer 
1= Senior NCM 
2= Junior NCM 

Deployment “During your military service, did you ever deploy? Include 
international or domestic deployments, exclude training 
exercises.” 

0= No 
1= Yes 

Self-rated 
general health 
(SRGH) 

Whether one reports their health as poor, fair, good, very 
good, or excellent, to the question, “In general, would you 
say your health is... ?”  

0= Excellent, very 
good, or good 
1= Fair or poor 

Self-rated 
mental health 
(SRMH) 

Whether one reports their mental health as poor, fair, good, 
very good, or excellent, to the question, “In general, would 
you say your mental health is... ?”  

0= Excellent, very 
good, or good 
1= Fair or poor 
 

Perceived 
health 
compared to 
one year ago. 

Measured using the question, “Compared to one year ago, 
how would you say your health is now?” This measure will 
be categorized into three groups; better, the same, and 
worse. 

1= Much better now 
than 1 year ago, 
somewhat better now 
0= About the same as 
1 year ago 
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2= Somewhat worse 
now, or much worse 
now 

Diagnosed 
physical and 
mental health 
conditions 

Measured using the preamble, “Remember, we’re interested 
in conditions diagnosed by a health professional and that are 
expected to last or have already lasted 6 months or more.”  
(See questions for specific conditions below). 

 

Neurological 
conditions 

“Do you have migraine headaches?” and/or “Alzheimer’s 
Disease or any other dementia?” and/or “Do you suffer from 
the effects of a traumatic brain injury (TBI) or concussion?” 

0= No 
1= Yes 

Urinary 
incontinence 

“Do you have urinary incontinence?” 0= No 
1= Yes 

Hearing 
problem 

There were five questions on hearing from the Health 
Utilities Index. 
“Are you usually able to hear what is said in a group 
conversation with at least three other people without a 
hearing aid?” 
“Are you usually able to hear what is said in a group 
conversation with at least three other people with a hearing 
aid?” 
“Are you able to hear at all?” 
“Are you usually able to hear what is said in a conversation 
with one other person in a quiet room without a hearing 
aid?” 
“Are you usually able to hear what is said in a conversation 
with one other person in a quiet room with a hearing aid?” 
Essentially, hearing problems were calculated using a CCHS 
derived variable counting those who had a hearing problem 
(correctable with an aid or uncorrectable) in conversation. 

0= No 
1= Yes 

Musculoskeletal 
condition 

“Do you have arthritis, excluding fibromyalgia?” and/or, 
“Do you have back problems, excluding fibromyalgia and 
arthritis?” 

0= No 
1= Yes 

Gastrointestinal 
condition 

“Do you have intestinal or stomach ulcers?” and/or, “Do you 
have a bowel disorder such as Crohn’s Disease, ulcerative 
colitis, Irritable Bowel 
Syndrome or bowel incontinence?” 

0= No 
1= Yes 

Respiratory 
condition 

“Do you have asthma?” and/or “Do you have chronic 
bronchitis, emphysema or chronic obstructive pulmonary 
disease 
or COPD?” 

0= No 
1= Yes 

Cardiovascular 
condition 

“Do you have high blood pressure?” and/or “Do you have 
heart disease?” and/or, “Do you suffer from the effects of a 
stroke?” 

0= No 
1= Yes 

Diabetes “Do you have diabetes?” 0= No 
1= Yes 

Cancer “Do you have cancer?” 0= No 
1= Yes 

Mood disorder “Do you have a mood disorder such as depression, bipolar 
disorder, mania or dysthymia?” 

0= No 
1= Yes 

Anxiety 
disorder 

“Do you have an anxiety disorder such as a phobia, 
obsessive-compulsive disorder or a panic disorder?” 

0= No 
1= Yes 

Posttraumatic 
stress disorder 
(PTSD) 

“Do you have posttraumatic stress disorder?” 0= No 
1= Yes 
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Obesity A Body Mass Index (BMI) that is 30 kg/m2 or greater. 
Calculated using self-report weight in kilograms divided by 
height in meters squared (kg/m2). 

0= No (BMI < 30) 
1= Yes (BMI => 30) 

Multimorbidity 
of physical 
health 
conditions 

The prevalence of 2 or 3+ diagnosed physical health 
conditions from the list of physical health conditions, plus 
obesity. Conditions were captured with the CCHS modules 
on self-reported physical health conditions that are 
diagnosed by a health professional and expected to or 
already have lasted at least 6 months. 

0= 0-1 conditions 
1= 2 conditions 
2= 3 or more 
conditions 

Mental health 
problem (MHP) 

Composite measure indicating the presence mental health 
problems. This is derived from a combination of scores of 
diagnosed MH conditions, Kessler’s (K10) psychological 
distress scale, and Primary Care (PC)-PTSD screener scores. 
The K10 is a scale of 10 questions on symptoms of 
depression and anxiety. The PC-PTSD is a scale of 4 
questions on the symptoms of re-experiencing trauma, 
numbing, avoidance, and hyper-arousal. 

0= No/little MHP 
1= Mild/moderate 
MHP 
2= Severe MHP 

Physical 
Component 
Summary (PCS) 

Physical Component Summary (PCS) from Version 1.0 of 
QualityMetric’s SF-12 Health Survey. Scores were 
standardized to a mean of 50. The PCS included items that 
measured the following four health concepts: physical 
functioning, role-physical, bodily pain, and general health. 
Physical functioning: “The following items are about 
activities you might do during a typical day. You’re your 
health now limit you in these activities? Moderate activities, 
such as moving a table, pushing a vacuum cleaner, bowling, 
or playing golf? Climbing several flights of stairs?” 
Role-physical: “During the past 4 weeks, have you had any 
of the following problems with your work or other regular 
daily activities as a result of your physical health? 
Accomplished less than you would like? Were limited in the 
kind of work or other activities. 
Bodily pain: “During the past 4 weeks, how much did pain 
interfere with your normal work (including both work 
outside the home and housework)? Not at all, a little bit, 
moderately, quite a bit, or extremely?” 
General health: “In general, would you say your health is 
poor, fair, good, very good, or excellent ?” 

0= 50 or higher 
1= 40-49 
2= Less than 40 

Mental 
Component 
Summary 
(MCS) 

Mental Component Summary (MCS) from Version 1.0 of 
QualityMetric’s SF-12 Health Survey. Scores were 
standardized to a mean of 50. The MCS included items that 
measured the following four health concepts: vitality, social 
functioning, role-emotional, and mental health. 
Vitality: “These questions are about how you feel and how 
things have been with you during the past week. For each 
question, please give the one answer that comes closest to 
the way you have been feeling. How much of the time 
during the past week… Did you have a lot of energy?” 
Social functioning: “During the past 4 weeks, how much of 
the time has your physical health or emotional problems 
interfered with your social activities (like visiting with 
friends, relatives, etc.)?” 
Role-emotional: “During the past 4 weeks, have you had any 
of the following problems with your work or other regular 
daily activities as a result of any emotional problems (such 
as feeling depressed or anxious)? Accomplished less than 

0= 50 or higher 
1= 40-49 
2= Less than 40 
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you would like? Didn’t do work or other activities as 
carefully as usual?” 
Mental health: “These questions are about how you feel and 
how things have been with you during the past week. For 
each question, please give the one answer that comes closest 
to the way you have been feeling. How much of the time 
during the past week… Have you felt calm and peaceful? 
Have you felt downhearted and blue?” 

Past-year 
suicidal ideation 

“Have you ever seriously considered committing suicide or 
taking your own life?” “Has this happened in the past 12 
months?” 

0= No 
1= Yes 

Chronic pain Respondents were asked, “Are you usually free of pain or 
discomfort?” 

0= Yes 
1= No 

Disability Disability was measured using a combination of two 
questions; one on activity limitations and the other on 
needing help with activities of daily living (ADL).  
Activity limitations: “Does a long-term physical condition or 
mental condition or health problem, reduce the amount or 
the kind of activity you can do: At home? At school? At 
work? In other activities, for example, transportation and 
leisure?” Response categories were sometimes, often, or 
never. Those who reported sometimes or often for at least 
one life domain were considered to have an activity 
limitation. 
Needs help with ADLs: “Because of any physical condition, 
mental condition or health problem, do you have any 
difficulty: With preparing meals? With running errands such 
as shopping for groceries? With doing everyday housework? 
With personal care such as bathing, dressing, eating or 
taking medication? With moving about inside the house? 
With looking after your personal finances such as making 
bank transactions or paying bills?” Response categories 
were, “No you have no difficulty. Yes, you have difficulty, 
but do not require the help of others. Yes, have difficulty, 
but can do it with the help of others. You cannot do it at all.” 
Those who reported needing help with at least one ADL 
were classified as ‘needs help.’ 99% of those who need help 
with an ADL also have an activity limitation. 

0= No disability (no 
activity limitation and 
does not need help) 
1= Some disability 
(activity limitation 
but does not need 
help) 
2= High disability 
(activity limitation 
and needs help) 

Labour Force 
Status 

Labour force status was determined by a number of 
questions from CCHS. To determine whether one had a job, 
respondents were asked, “Last week, did you work at a job 
or a business? Please include part-time jobs, seasonal work, 
contract work, self-employment, baby-sitting and any other 
paid work, regardless of the number of hours worked.” If 
they said no, they were asked, “Last week, did you have a 
job or business from which you were absent?” If they said 
no, they were asked, “In the past four weeks, did you do 
anything to find work?” Those who said yes to either of the 
first two questions were considered employed. Those who 
said no to the first two questions, and said yes to the third 
question, are unemployed. Those who said no to all three 
questions are considered not in the labour force. 

1= Employed 
2= Unemployed 
3= Not in the labour 
force 

Satisfaction 
with main 
activity 

First, respondents were asked, “What has been your main 
activity in the past 12 months? Worked at a job or ran a 
business, retired and not looking for work, looking for work, 
disabled or on disability, attending school or training, cared 

0= Very satisfied, 
satisfied 
1= Neither satisfied 
nor dissatisfied 
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for a family member, or other.” Then, they were asked, 
“Thinking about this activity, how satisfied are you?”  

2= Dissatisfied or 
very dissatisfied 

Income 
adequacy 

Estimated gross household income from all sources was 
determined by asking, “What is your best estimate of the 
total household income received by all household members, 
from all sources, before taxes and deductions, during the 
year ending December 31, 2015? Income can come from 
various sources such as from work, investments, pensions or 
government. Examples include Employment Insurance, 
Social Assistance, Child Tax Benefit and other income such 
as child support, alimony and rental income.” If the 
respondent states they don’t know or refuse to answer, they 
were asked, “Can you estimate in which of the following 
groups your household income falls? Was the total 
household income during the year ending December 31, 
2015, less than $50,000? $50,000 and more?” Then, the 
interviewer said, “Please stop me when I have read the 
category which applied to your household.” They then listed 
categories in $5000 increments up to $20,000, $10,000 
increments up to $100,000, $100,000 to less than $150,000, 
and $150,000 and over, until they were stopped. The 
respondent’s household income was listed as the central 
point of the category that they selected (ex. If they selected 
the $10,000-$15,000 category, their household income was 
listed as $12,500). Before-tax low income measure (LIM) 
thresholds for 2015 were calculated by Statistics Canada for 
each household size. The ratio between household income 
and the LIM threshold per household size were calculated 
and divided into quintiles. 

0= Combined 4th and 
5th quintiles (high) 
1= 3rd quintile 
(middle) 
2= 2nd quintile 
(middle-low) 
3= 1st quintile (low) 

Satisfaction 
with finances 

“How satisfied are you with your financial situation?” 0= Very satisfied, 
satisfied 
1= Neither satisfied 
nor dissatisfied 
2= Dissatisfied or 
very dissatisfied 

Life stress “Thinking about the amount of stress in your life, would you 
say that most days are...?” 

0= Not at all stressful 
or Not very stressful 
1= A bit stressful 
2= Quite a bit 
stressful or Extremely 
stressful 

Educational 
attainment 

“What is the highest certificate, diploma or degree that you 
have completed?” 

0= Bachelor’s degree 
(e.g. B.A., B.Sc., 
LL.B.), or University 
certificate, diploma, 
degree above the BA 
level. 
1= Trade certificate 
or diploma, 
College/CEGEP/other 
non-university 
certificate or diploma, 
or University 
certificate or diploma 
below the bachelor’s 
level. 
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2= Less than high 
school diploma or its 
equivalent, or High 
school diploma or a 
high school 
equivalency 
certificate. 

Military skills 
transfer 

“The experiences, education, and training, obtained, during 
my military career have helped me in my current or most 
recent civilian job. Do you strongly agree, agree, neither 
agree nor disagree, disagree, or strongly disagree?” 

0= Agree or strongly 
agree 
1= Neither agree nor 
disagree 
2= Disagree or 
strongly disagree 

Perceived 
Social Support 
(SPS) 

Score between 0-40 on the Social Provisions Scale, with a 
score =< 29 indicating low social support. The Social 
Provisions Scale is a 10 item scale measuring dimensions of 
emotional attachment, social integration, reassurance of 
worth, material assistance, and advice/guidance. This is a 
CCHS module. 

0= Not low (30+) 
1= Low (=<29) 

Marital status Respondents indicated whether their marital status was 
married, living common-law, widowed, separated, divorced 
or single, never married. 

0= Married or 
common-law 
1= Widowed, 
separated, or divorced 
2= Single, never 
married 

Sense of 
community 
belonging 
(SoCB) 

“How would you describe your sense of belonging to your 
local community?”  

0= Somewhat strong 
or very strong 
1= Somewhat weak 
or very weak 

Adjustment to 
civilian life 
(ACL) 

“In general, how has the adjustment to civilian life been 
since you were released from the Canadian Armed Forces?”  

0= Moderately easy 
or very easy 
1= Neither difficult 
nor easy 
2= Moderately 
difficult or very 
difficult 

Regular medical 
doctor 

“Do you have a regular medical doctor?” 0= Yes 
1= No 

Hospitalizations “In the past 12 months, have you been a patient overnight in 
a hospital?” 

0= No 
1= Yes 

Home care “In the past 12 months, have you received any home care 
services?” 

0= No 
1= Yes 

Specialist 
physician 
consultation 

“[Not counting when you were an overnight patient, in the 
past 12 months], have you seen or talked to: any other 
medical doctor or specialist such as a surgeon, allergist, 
orthopedist, urologist/gynecologist or psychiatrist about you 
physical, emotional or mental health?” 

0= No 
1= Yes 

Health 
professional 
consultation for 
mental health 

“In the past 12 months, have you seen or talked to a health 
professional about your emotional or mental health?” 

0= No 
1= Yes 

Physiotherapist 
consultation 

“[Not counting when you were an overnight patient, in the 
past 12 months/In the past 12 months], have you seen or 
talked to a physiotherapist about your physical, emotional or 
mental health?” 

0= No 
1= Yes 
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Chiropractor 
consultation 

“[Not counting when you were an overnight patient, in the 
past 12 months/In the past 12 months], have you seen or 
talked to a chiropractor about your physical, emotional or 
mental health?”  

0= No 
1= Yes 

Psychologist 
consultation 

“[Not counting when you were an overnight patient, in the 
past 12 months/In the past 12 months], have you seen or 
talked to a psychologist about your physical, emotional or 
mental health?” 

0= No 
1= Yes 

Social worker 
or counsellor 
consultation 

“[Not counting when you were an overnight patient, in the 
past 12 months/In the past 12 months], have you seen or 
talked to a social worker or counsellor about your physical, 
emotional or mental health?” 

0= No 
1= Yes 

Audiologist, 
speech, or 
occupational 
therapist 
consultation 

“[Not counting when you were an overnight patient, in the 
past 12 months/In the past 12 months], have you seen or 
talked to an audiologist, a speech or occupational therapist 
about your physical, emotional or mental health?” 

0= No 
1= Yes 

Alternative care 
provider 
consultation 

“In the past 12 months, have you seen or talked to an 
alternative health care provider such as an acupuncturist, 
homeopath or massage therapist about your physical, 
emotional or mental health? 

0= No 
1= Yes 

Unmet health 
care needs 

“During the past 12 months, was there ever a time when you 
felt that you needed health care, other than homecare 
services, but you did not receive it? 

0= No 
1= Yes 

VAC client In receipt of benefits from VAC, determined through VAC 
data linkage. 

0= No 
1= Yes 
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Appendix B: Calculations for physician cost-estimation and number of nights in 
hospital for high users and non-high users 
 

Primary care physician cost-estimation calculations: 

Province Average 
cost per 
primary 
care visit 
($)* 

High user 
primary 
care visits 
(#) 

High user 
primary care 
costs ($) 

Non-high 
user 
primary 
care visits 
(#) 

Non-high 
user primary 
care costs ($) 

NFLD 36.47 2,566 93,582.02 3,065 111,780.55 
P.E.I. 44.99 667 30,008.33 547 24,609.53 
Nova Scotia 36.94 7,747 286,174.18 15,470 571,461.80 
N.B. 44.45 3,184 141,528.80 5,274 234,429.30 
Quebec 63.48 2,119 134,514.12 19,352 1,228,464.96 
Ontario 35.97 15,273 549,369.81 31,459 1,131,580.23 
Manitoba 42.90 156 6,692.40 2,775 60,230.82 
Saskatchewan 41.74 432 18,031.68 1,443 119,047.50 
Alberta 62.05 5,681 352,506.05 12,567 779,782.35 
B.C. 44.20 10,957 484,299.40 10,229 452,121.80 
Total  48,782 2,096,706.79 102,171 4,713,508.84 

* (CIHI, 2017) 

Total primary care physician expenditures = $2,096,706.79 + $4,713,508.84 
Total primary care physician expenditures = $6,810,215.63 
 
% High user primary care expenditures = ($2,096,706.79 / $6,810,215.63) x 100% 
% High user primary care expenditures = 30.79% 
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Primary care physician cost-estimation calculations: 

Province Average 
cost per 
specialist 
visit ($)* 

High user 
specialist 
visits (#) 

High user 
specialist 
costs ($) 

Non-high 
user 
specialist 
visits (#) 

Non-high 
user 
specialist 
costs ($) 

NFLD 82.31 840 69,140.40 1,397 114,987.07 
P.E.I. 87.92 100 8,792.00 683 60,049.36 
Nova Scotia 83.49 3,053 254,894.97 7,618 636,026.82 
N.B. 83.36 1,567 130,625.12 3,837 319,852.32 
Quebec 96.27 809 77,882.43 14,515 1,397,359.05 
Ontario 74.35 6,589 489,892.15 24,773 1,841,872.55 
Manitoba 80.67 18 1,452.06 1,532 123,586.44 
Saskatchewan 85.61 0 0 425 36,384.25 
Alberta 95.28 1,970 187,701.60 6,845 652,191.60 
B.C. 96.57 3,111 300,429.27 6,622 639,486.54 
Total  18,057 1,520,810.00 68,247 5,821,796.00 

* (CIHI, 2017) 

Total specialist physician expenditures = $1,520,810.00 + $5,821,796.00 
Total specialist physician expenditures = $7,342,606.00 
 
% High user specialist physician expenditures = ($1,520,810.00 / $7,342,606.00) x 100% 
% High user specialist physician expenditures = 20.71% 
 
 
Total physician expenditure cost-estimation calculations: 
 
Total high user physician expenditures = Total primary care + Total specialist 
Total high user physician expenditures = $2,096,706.79 + $1,520,810.00 
Total high user physician expenditures = $3,617,516.79 
 
Total non-high user physician expenditures = Total primary care + Total specialist 
Total non-high user physician expenditures = $2,096,706.79 + $1,520,810.00 
Total non-high user physician expenditures = $3,617,516.79 
 
Total physician expenditures = Total primary care + Total specialist 
Total physician expenditures = $6,810,215.63 + $7,342,606.00 
Total physician expenditures = $14,152,821.60 
 
% High user total physician expenditures = ($3,617,516.79 / $14,152,821.60) x 100% 
% High user total physician expenditures = 25.56% 
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Proportional number of nights in hospital calculations: 

 High users Non-high users Total 
Total number of 
nights in hospital 

7,594 17,409 25,003 

 

% High user number of nights in hospital = (High users / Total) x 100% 
% High user number of nights in hospital = 30.4% 
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Appendix C: Detailed descriptive statistics with ungrouped categories and missing 
values 

Variable High Users Non-high Users Total 
Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 
Total 177 5.9% 2565 94.1% 2742 100% 

Demographic and Military Characteristics 
Age       
Mean (std.)  48.0 (10.5)  47.9 (11.8)   
Province       
NFLD 9 5.5 57 2.6 66 2.8 
P.E.I. 2 1.5 19 0.6 21 0.7 
Nova Scotia 29 17.0 347 11.8 376 12.1 
N.B. 15 6.4 141 5.2 156 5.2 
Quebec 17 5.2 549 22.3 566 21.3 
Ontario 52 29.4 824 30.6 876 30.5 
Manitoba 1 0.2 72 3.1 73 2.9 
Saskatchewan 3 1.1 31 1.2 34 1.2 
Alberta 22 13.6 314 14.0 336 14.0 
B.C. 27 20.2 211 8.6 238 9.3 
Deployment       
Yes 138 71.6 2028 73.9 2166 73.8 
No 39 28.4 533 26.1 572 26.2 
Missing 0  4  4  

Health Domain 
Self-rated general health 
Excellent 3 4.4 352 14.9 355 14.3% 
Very good 12 9.7 804 32.7 816 31.4% 
Good 26 14.6 820 32.5 846 31.4% 
Fair 72 37.9 440 14.9 512 16.3% 
Poor 64 33.5 149 4.9 213 6.6% 
Self-rated mental health 
Excellent 14 8.8 674 26.2 688 25.1 
Very good 21 10.3 813 31.9 834 30.6 
Good 24 17.8 573 23.6 597 23.3 
Fair 57 33.9 347 13.3 404 14.5 
Poor 61 29.3 156 5.0 217 6.5 
Missing 0  2  2  
Health compared to one year ago 
Much better 6 4.6 158 6.5 164 6.3 
Somewhat better 22 15.1 285 10.8 307 11.0 
About the same 63 31.4 1617 64.8 1680 62.8 
Somewhat 
worse 

61 32.7 448 16.0 509 17.1 

Much worse 25 16.1 55 1.9 80 2.7 
Missing 0  2  2  
Mental health problems 
No/Little 26 19.3 1481 57.8 1507 55.4 
Mild/Moderate 37 17.7 590 23.5 627 23.1 
Severe 113 63.0 489 18.8 602 21.5 
Missing 1  5  6  
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Variable High Users Non-high Users Total 
Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 
SF-12 PCS       
50+ 26 18.7 1289 56.3 1315 54.2 
40-49 39 20.6 620 23.2 659 23.1 
<40 110 60.7 647 20.4 757 22.8 
Missing 2  9  11  
SF-12 MCS                                          
50+ 42 27.6 1745 67.7 1787 65.4 
40-49 27 17.0 396 16.6 423 16.6 
<40 106 55.4 415 15.7 521 18.0 
Missing 2  9  11  
Multimorbidity of physical health conditions 
0-1 35 28.4 1251 54.3 1286 52.8 
2 45 22.9 599 21.7 644 21.8 
3+ 96 48.6 696 24.0 792 25.4 
Missing 1  19  20  
Past year suicidal ideation 
Yes 51 23.8 201 7.0 252 8.0 
No 126 76.2 2357 93.0 2483 92.0 
Missing 0  7  7  
Chronic Pain       
No 43 29.7 1449 61.3 1492 59.4 
Yes 134 70.3 1115 38.7 1249 40.6 
Missing 0  1  1  
Disability       
No disability 13 11.8 964 42.9 977 41.1 
Some disability 49 29.3 1045 39.3 1094 38.7 
High disability 114 58.9 548 17.8 662 20.3 
Missing 1  8  9  

Employment or Other Meaningful Activity Domain 
Labour Force Status 
Employed 56 39.0% 1499 67.1% 1555 65.4% 
Unemployed 17 8.7% 171 5.8% 188 5.9% 
Not in the labour 
force 

104 52.3% 895 27.2% 999 28.7% 

Missing 0  1  1  
Main Activity       
Worked at a job 
or ran a business 

54 38.8% 1503 68.3% 1557 66.4% 

Retired and not 
looking for work 

21 13.7% 573 16.5% 594 16.3% 

Attended school 
or training 

17 7.4% 149 4.4% 166 4.6% 

Looked for work 8 2.7% 80 2.1% 88 2.2% 
Cared or 
nurtured a 
family member 
or partner 

4 6.3% 52 2.0% 56 2.3% 

Disabled or on 
disability 

73 31% 202 6.7% 275 8.2% 

Missing 0  6  6  
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Variable High Users Non-high Users Total 
Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 
Satisfaction with main activity 
Very satisfied 22 14.2 903 33.1 925 32.0 
Satisfied 45 28.5 1035 42.9 1080 42.1 
Neither 29 13.4 284 11.9 313 12.0 
Dissatisfied 43 23.4 198 7.6 241 8.5 
Very dissatisfied 38 20.5 142 4.4 180 5.4 
Missing 0  3  3  

Finances Domain 
Income Adequacy 
Bottom quintile 46 23.4 443 20.2 489 20.4 
2nd quintile 37 20.9 453 19.5 490 19.5 
3rd quintile 42 31.3 479 18.9 521 19.7 
4th quintile 22 11.5 484 21.2 506 20.6 
Top quintile 19 12.9 574 20.3 593 19.8 
Missing 11  132  143 5.6 
Satisfaction with finances 
Very satisfied 26 15.9 642 22.3 668 21.9 
Satisfied 61 34.9 1201 47.7 1262 47.0 
Neither 35 16.7 345 13.5 380 13.7 
Dissatisfied 26 13.2 271 12.0 297 12.1 
Very dissatisfied 29 19.4 102 4.5 131 5.4 
Missing 0  4  4  

Life Skills Domain 
Life Stress       
Not at all/not 
very stressful 

21 13.3 948 33.4 969 32.2 

A bit stressful 58 30.4 1067 44.7 1125 43.9 
Quite a 
bit/extremely 
stressful 

98 56.3 546 21.9 644 23.9 

Missing 0  4  4  
Educational Attainment 
< High school 3 1.2 95 4.2 98 4.0 
High school 69 45.6 960 41.6 1029 41.8 
Trade certificate 
or diploma 

13 8.8 179 8.5 192 8.5 

College other 
non-university 
certificate or 
diploma 

58 30 546 25.3 604 25.6 

University 
certificate or 
diploma below 
bachelor’s 

3 3.0 91 2.8 94 2.8 

Bachelor’s 
degree 

16 6.7 357 9.9 373 9.7 

University 
certificate, 
diploma, degree, 
above bachelor’s 

15 4.9 334 7.7 349 7.5 

Missing 0  3  3  
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Variable High Users Non-high Users Total 
Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 

Unweighted 
sample size 

(n) 

Weighted 
Frequency 

(%) 
Military skills transfer 
Strongly agree 19 16.2 448 18.4 467 18.2 
Agree 23 21.3 663 33.1 686 32.6 
Neither 9 8.8 223 12.6 232 12.4 
Disagree 24 28.1 302 17.6 326 18.2 
Strongly 
disagree 

24 25.5 306 18.3 330 18.6 

Missing 78  623  701 16.4 
Social Integration Domain 

Social support       
Low 59 33.1 377 15.1 436 16.1 
High 107 66.9 2128 84.9 2235 83.9 
Missing 11  60  71  
Marital status       
Married 111 65.5 1717 61.5 1828 61.7 
Living common-
law 

24 13.7 306 15.2 330 15.1 

Widowed 3 2.5 20 0.6 23 0.7 
Separated 8 3.2 76 3.1 84 3.1 
Divorced 10 4.0 160 6.8 170 6.6 
Single, never 
married 

21 11.1 285 12.8 306 12.7 

Missing 0  1  1  
Sense of community belonging 
Very strong 9 3.5 294 10.9 303 10.5 
Somewhat 
strong 

50 32.5 1187 47.9 1237 14.2 

Somewhat weak 51 28.4 713 28.3 764 28.2 
Very weak 67 35.6 359 12.9 426 14.4 
Missing 0  12  12  
Adjustment to civilian life 
Very difficult 65 33.6 245 8.9 310 10.4 
Moderately 
difficult 

51 25.3 554 21.7 605 22.0 

Neither 16 8.9 354 15.7 370 15.2 
Moderately easy 24 16.4 699 27.1 723 26.4 
Very easy 21 15.8 710 26.7 731 26.0 
Missing 0  3  3  
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