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Abstract: 

 

Since the number of physically and mentally injured Canadian Veterans is very high, there is a 

growing need to support Veterans and assist them in coping with their challenges. Veterans are 

more prone to suffer from certain medical issues (chronic pain, post-traumatic stress disorder 

(PTSD)) that are related to their military experience. Veterans with chronic pain are more likely 

to have comorbid conditions, including mental health issues. They experience more disability from 

chronic pain and rates of PTSD incidence are 10 times greater than the general population. 

Cannabis is widely being utilized by Canadian veterans to treat chronic pain and other medical 

conditions. However, little research has been conducted to investigate patterns and effectiveness 

of cannabis usage, particularly among veterans. 

 

Published results have demonstrated that earlier online health promotion program (OHPP) 

versions can engage individuals to improve their healthy lifestyle habits (HLH) (exercise, stress 

management, healthy eating, etc.), provide measurable health benefits over up to 2 years 

(reduced stress, fatigue, insomnia, etc.) and reduce pain symptoms. Developing Innovative 

Digital Interventions to Manage Chronic Pain could be a viable solution for veterans suffering 

from chronic pain and comorbid mental health problems and may reduce or regulate medical 

cannabis (MC) consumption. 
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Résumé: 

 
Étant donné que le nombre de vétérans canadiens blessés physiquement et mentalement est très 

élevé, il y a un besoin croissant de soutenir les vétérans et de les aider à faire face à leurs défis. 

Les vétérans sont plus susceptibles de souffrir de certains problèmes médicaux (douleur chronique, 

trouble de stress post-traumatique (SSPT)) liés à leur expérience militaire. Les vétérans souffrant 

de douleur chronique sont plus susceptibles d'avoir des conditions comorbides, y compris des 

problèmes de santé mentale. Ils souffrent davantage d'incapacités dues à la douleur chronique et 

ont des taux d'incidence de TSPT 10 fois plus élevés que la population générale. Le cannabis est 

largement utilisé par les anciens combattants canadiens pour traiter la douleur chronique et d'autres 

conditions médicales. Cependant, peu de recherches ont été menées pour étudier les tendances et 

l'efficacité de la consommation de cannabis, en particulier chez les anciens combattants. 

Les résultats publiés ont démontré que les versions antérieures de l'OHPP (programme de 

promotion de la santé en ligne) peuvent engager les individus à améliorer leur HLH (mode de vie 

sain) (exercice, gestion du stress, alimentation saine), fournir des avantages mesurables pour la 

santé jusqu'à 2 ans (réduction du stress, de la fatigue et de l’insomnie) et réduire les symptômes de 

la douleur. Le développement d'interventions numériques innovantes pour gérer la douleur 

chronique pourrait être une solution viable pour les anciens combattants souffrant de douleur 

chronique et de problèmes de santé mentale comorbides et pourrait réduire ou réguler la 

consommation de cannabis médical (MC). 
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Chapter 1 

 
1.1 Introduction 

 
Chronic pain (CP) is a leading cause of distress, disability, loss of employment, and poor quality 

of life all across the globe [1]. Approximately one in five people experience pain at some point in 

their lives, and another one in ten is diagnosed with chronic pain every year [1, 2]. More than 25 

million people experience pain every day; around 10 million experience high levels of pain most 

days; and 8 million have pain so severe that it interferes with their life [3]. 

The severity of pain is associated with declines in general health, mental health issues, disability, 

and increased healthcare costs [4]. Both the incidence and financial burden of chronic pain are far 

higher than cardiovascular diseases, cancer, and diabetes put together [5]. People who experience 

pain may, at various points throughout their lives, suffer from acute pain, chronic pain, intermittent 

pain, or a combination of all three [4]. Even though people of all ages, genders, socioeconomic 

backgrounds, races/ethnicities, and geographic locations experience pain, there are still significant 

disparities in pain assessment, management, and treatment. A significant number of individuals 

who experience chronic pain continue needlessly to suffer as a result of insufficient assessment, 

management, and treatment throughout their life [6, 7]. 

CP is the single most common health issue affecting Canadian Veterans. With over 40 % of 

veterans reporting chronic pain after leaving active service, this remains a primary reason for long- 

term disability and the need for prescribed medications [8]. There is a dire need to analyze the 

characteristics of chronic pain in Veterans, including the influences of military culture, mental 
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health comorbidities, presentation of symptoms, and use of medical and complementary 

interventions to understand Veterans better and help with their conditions. 

`1.2 Literature review 

 
CP is defined as physical pain typically lasting three months or more than the anticipated healing 

time of a particular injury or disease [10, 11, 12]. The intensity of chronic pain may fluctuate over 

time, with intervals of severe pain and periods of dull persistent discomfort [10]. Chronic pain can 

become psychological with time and be maintained by lifestyle changes caused by anxiety 

surrounding pain rather than the actual pain, thus reinforcing its debilitating qualities [14, 15]. 

The treatment of chronic pain is sophisticated. Opioid drugs were commonly administered to 

patients with pain in the early 2000s under the pretext of relative safety [16]. With the support of 

clinical studies, the Food and Drug Administration (FDA) confirmed the safety of medications 

prescribed to patients with chronic pain [17]. The FDA incorrectly concluded that opioid drugs 

provided safe and effective pain management in the general population [18]. However, no 

randomized clinical trials validated its long-term use. As more is learned about opioids and their 

side effects [17, 18, 19], it has become clear that these medications are not safe. The widespread 

epidemic of addiction is a direct result of extensive misinformation about the relative safety of 

opioids [19]. Overdoses from illegal opioid use caused about 190 deaths per day in the United 

States [17]. There has been a huge need in recent years to develop safe methods for treating chronic 

pain [17]. Cannabis products have been recommended as a viable alternative therapy option for 

various conditions, including chronic pain [20, 21]. Cannabinoid receptors have been shown to 

play a crucial role in a variety of physiological processes, including pain, inflammation, and 

immune function, according to studies [22, 23]. 
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The medical cannabis (MC) use among Canadian veterans and non- Veterans was explored in 

depth in the next chapter. 

1.2.1 Chronic pain in Veterans: 

 
Studies have shown that chronic pain is more common in some groups, including those with lower 

socioeconomic status, racial and ethnic minorities, Veterans, and seniors [26]. It is a dramatic 

disease that significantly influences the quality of life (QOL) of numerous Veterans with untreated 

or inadequately treated pain. According to the U.S. Department of Veterans Affairs, the prevalence 

of chronic pain is 40% higher among US Veterans than the general population, with 65% of combat 

Veterans reporting chronic pain [28]. Due to the diversity of the Veteran community, the exact 

comorbidity rates for different medical and psychiatric illnesses are unknown. However, 

symptoms such as a higher risk of depression, anxiety, substance use disorders, underemployment, 

and decreased quality of life emphasize the importance of effective pain management in the 

Veteran population [28]. The fact that 41% of Canadian Veterans reported consistent chronic pain 

and 25% suffered pain interference made it significant to investigate the particular experience of 

chronic pain in the Veteran community [29]. Apart from having a higher incidence of chronic pain 

compared to the general population, Veterans also experience increased rates of severe pain [30]. 

According to Veteran Affairs Canada (VAC), 41% of Veterans had chronic pain, roughly double 

the rate of 22% in the general Canadian population; 63% of Veterans with chronic pain had been 

diagnosed with mental issues [31]. Ninety-one percent of Veterans with mental health disorders 

also had a chronic physical health condition, 62% had chronic pain, and 57% had pain-restricted 

activities [31]. Activity impairments were 11 times more likely among veterans with chronic pain 

than those without pain [31]. Typically, VAC disability payments are granted for conditions related 

to pain [31]. Life After Service Studies (LASS) revealed that veterans with chronic pain are more 
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likely to be: 45-54 years old; female; 10-19 years of service; less educated; unemployed; and non- 

commissioned ranks [31]. 

Women veterans are more likely than men to experience activity restrictions due to pain [31]. 

 

1.2.2 Comorbid mental health problems: 

 
Chronic pain is a frequent illness among patients who seek treatment in primary care facilities 

[32]. It is associated with a high load of comorbidities involving physical and mental health 

problems [32]. Furthermore, those who live with chronic pain are more likely to struggle with 

substance abuse and commit suicide [15]. Therefore, the presence of depression, substance abuse, 

and anxiety should be of major concern due to the strong correlation between these disorders and 

an increased risk of suicide [34]. Post-traumatic stress disorders (PTSD) and sleep disturbance are 

two other examples of co-occurring mental health issues [35]. 

Depression and pain frequently coexist, have similar symptoms, and worsen one another [36]. 

Fibromyalgia and spinal pain patients, for example, may have comorbidity rates as high as 50%, 

according to some studies [15]. In contrast, studies have shown that adults with clinically increased 

depression symptoms are three to four times more likely to experience chronic neck and spinal 

pain compared to non-depressed adults [34]. Similarly, there is a bidirectional relationship between 

the intensity of chronic pain and the intensity of depressive symptoms [36]. 

CP not only affects the severity of depression but also raises the chance of anxiety [15]. 

Generalized anxiety is caused by excessive anxiety that impairs occupational and social 

functioning [15]. Identical comorbidity rates are observed in individuals with anxiety and chronic 

pain and those with symptoms of depression [15]. As with depression, there is a two-way 
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interaction between anxiety and chronic pain [33]. When one condition is present and severe, it 

increases the likelihood that the other will also be present and severe [33]. 

Barke et al. (2016) found that, compared to healthy controls, those with chronic pain were more 

likely to show fear response type stimulation in the hippocampus and temporal gyrus when 

exposed to pain-inducing activities [37]. These data imply that pain is like an anxiety-provoking 

trigger. In people with chronic pain, pain perception boosted anxiety and fear-based behavioral 

responses [37]. 

Chronic pain is often associated with sleep problems [38]. When patients with chronic pain 

eliminate daily distractions to relax and sleep, their perception of pain worsens [39]. Consequently, 

chronic pain patients are frequently more aware of their pain during this period, which inhibits 

their ability to initiate or maintain sleep [38, 39]. In addition, once sleep is attained, pain patients 

frequently have difficulties reaching rapid eye movement (REM) sleep [39]. The absence of REM 

sleep is strongly connected with the inability to consolidate memory [39]. It also ensures 

homeostasis in the body [39]. The absence of REM can result in daytime hypersomnolence, which 

might be troublesome and cause functional and occupational difficulties that have a detrimental 

impact on the patient's daily life [38, 39]. In addition to chronic pain, several other causes related 

to chronic pain treatment frequently disturb sleep. Opioid medicines are commonly used to treat 

long-term chronic pain [39]. These drugs have several adverse effects, including sleep disruption 

due to altered sleep architecture [39]. As a result, individuals who take opioids to relieve pain are 

frequently vulnerable to altered sleep states that may miss the REM sleep cycles, which is 

necessary for restorative sleep [39]. 
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Similarly, other drugs, such as selective serotonin reuptake inhibitors (SSRIs), may have an 

inhibitory effect on REM sleep, resulting in a sleep-deprived phase that can worsen the symptoms 

of other mental disorders [15, 39]. Understanding the connection between chronic pain, its 

treatment, and sleep is crucial for enhancing chronic pain patients' quality of life and overall 

wellbeing [38]. 

Chronic pain and PTSD co-occur, and studies suggest that these two disorders intensify one 

another, causing a larger influence on normal functioning in combination than independently [40]. 

It is estimated that 15-30% of individuals with PTSD also have chronic pain problems, such as 

osteopathic pain and fibromyalgia [41]. It has been hypothesized that the nervous system's reaction 

to traumatic incidents triggers the body to enter the survival mode that is associated with alterations 

in motor functioning, hearing, and vision [33]. When the body fails to relax owing to experiencing 

trauma due to the incapacity of the parasympathetic nervous system (PNS) to manage the 

sympathetic nervous system's (SNS) response to trauma, the body's capacity to heal is impaired, 

and immunological responses are suppressed [33]. Consequently, when SNS and PNS cannot 

operate synchronously, the risk of having chronic pain problems increases [33]. Despite the 

psychosocial adjustment, the altered stress response might persist across the whole life of the 

traumatized patient and get reactivated in response to new stressors [33]. Unless interventions are 

utilized to restore the nervous system's stress responses to an appropriate condition, this cycle 

persists and sometimes worsens chronic pain [33]. 
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1.2.3 Conventional management of chronic pain: 

 
Opioid drugs have proven to be problematic, as evidenced by the high prevalence of dependence 

and abuse observed in recent decades [17, 42]. For the treatment of pain, hydrocodone, oxycodone, 

fentanyl, and morphine are typical options [43]. However, there are significant side effects 

associated with these drugs, such as significantly increased risks of addiction, tolerance, and 

physical dependency [17, 42]. Furthermore, opioid drugs can rapidly become addictive, resulting 

in a surge in dung-seeking behaviors among patients [42]. Apart from opioids, muscle relaxants, 

anticonvulsants, antidepressants, facet joint and epidural injections, spinal cord, and nerve blocks 

are used to treat chronic pain; however, they are also not without limitations or adverse side effects 

[42]. For the pharmacological treatment of chronic pain, non-narcotic pain medications are also 

common and available and frequently contain stronger doses than ordinary over-the-counter drugs 

[44]. Despite the transition away from opioid treatment and the enhanced use of effective non- 

narcotic treatments such as higher doses of Tylenol or Tramadol or other related non-opioid 

medications, the number of opioid-related deaths is still increasing due to the addictive nature of 

the drugs and the increased chance of overdose [45]. These results emphasize the seriousness of 

the opioid crisis and the growing necessity for further study into alternative treatment options for 

all population groups, specifically for Veterans suffering from chronic pain. 

1.2.4 Behavioral management of chronic pain: 

 
Since pharmacological long-term pain therapy is frequently ineffective and accompanied by 

adverse consequences, nonpharmacological therapies are frequently recommended. The treatment 

of chronic pain needs institution-based interdisciplinary approaches, such as education on lifestyle 

habits, alteration of pain perception, self-management training, and individualized exercise 
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programs [46]. Physical activity may enhance daily function, block pain signals, contribute to 

greater balance and relaxation, decrease joint pressure and stiffness, and positively impact life 

quality [47]. 

Cognitive-behavioral therapy (CBT) is the most prevalent psychological treatment for chronic pain 

[48]. CBT focuses on enhancing cognitive and behavioural flexibility in order to respond more 

adaptively to problems [48]. CBT often comprises the following components when applied to 

chronic pain: psychoeducation on pain; cognitive restructuring of maladaptive pain-related 

thoughts; problem-solving; relaxation techniques; behavioural management; and pacing [48]. 

Mindfulness-based stress reduction (MBSR) is also another promising technique for the treatment 

of chronic pain. The MBSR program is an intervention in a group setting that focuses on 

developing awareness and acceptance of day-to-day events [49]. Increasing patients' awareness of 

their bodies, emotions, and thoughts, as well as developing self-regulation skills and adaptive 

behaviors to stress, are the core components of MBSR [49]. 

Since 2003, the Departments of Veterans Affairs and Defense have issued guidelines emphasizing 

non-opioid therapies as first-line options for managing chronic pain [50]. There is a need to identify 

nonpharmacological therapies, health promotion, psychosocial support, and coordination of care 

to manage pain in the Veteran population [51]. For example, experts propose educating veterans 

on the 1-10 Defense and Veteran Pain Rating Scale (DVPRS) in order to safely assess and treat 

their pain levels [51]. The implementation of the DVPRS eases self-reporting of pain intensity by 

patients and improves patient-healthcare provider dialogue [51]. 

Given the risks connected with opioid use, it is essential to recognise that nonpharmacological 

strategies may improve the QOL of veterans. In order to alleviate chronic pain and improve 
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veterans' quality of life, it is crucial to select the most effective nonpharmacological treatment 

approach. 

1.2.5 Digital Therapeutics in the Management of CP: 

 
Despite the supportive evidence regarding the benefits of behavioural management in pain 

treatment, this kind of therapy is not widely accessible, and the vast majority of chronic pain 

patients lack access to evidence-based care [52, 53]. Online treatment delivery is a viable method 

for increasing accessibility and reach. 

A fundamental element of digital therapeutics is that they may boost a person's health and quality 

of life as effectively as conventional therapies and medications [54]. The purpose of digital 

therapeutics is to replace conventional interventions like face-to-face therapy, physical therapy, 

and even pharmaceutical or surgical treatments. Research on digital therapy for chronic pain dates 

back more than two decades but has lately advanced due to the increasing number of smartphones 

and the simplicity of developing apps. Numerous clinicians who treat patients with pain are 

investigating the use of digital therapeutics to manage and monitor patients with chronic pain. 

When internet-delivered behavioural treatment (generally CBT) originally appeared, it was 

predominantly structured as a therapy based on self-help books, led by a therapist, and scheduled 

to mimic face-to-face therapy [55]. The majority of treatment components were offered as text on 

a website, and support was delivered via email [55]. Today, the majority of internet-delivered 

behavioural treatment still consists of written content, while video, audio, and animation content 

are gaining more popularity. 

The benefits of online-delivered CBT is proven for a number of illnesses [56], has been shown to 

be cost-effective [56-58], and is a reasonable mean of increasing access to evidence-based therapy 
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[59]. Online-delivered interventions are proven to minimize the likelihood of therapist drift, which 

further promotes treatment accessibility by allowing less experienced therapists to present 

treatment content without compromising its quality [59]. Internet-delivered behavioural treatment 

has been found to be effective for psychiatric disorders, including anxiety disorders (specific 

phobias, general anxiety disorder, panic disorder, PTSD, obsessive-compulsive disorder, social 

phobia) and depression [60] and has demonstrated promising results for a range of different of 

somatic disorders including chronic pain [61]. Mobile and tablet internet use surpassed desktop 

use for the first time in 2016 [62]. That is why the adoption of smartphone applications may help 

better adjust to user needs and increase compliance. However, the use of smartphones for chronic 

pain treatment is nothing novel. Even as far back as 2011, researchers looked at 111 pain apps and 

found that "Pain apps appear to be able to offer relief without any consideration for the 

effectiveness of the product, or for the detrimental consequences of product use" [63]. 

1.3 Literature review (Digital interventions to manage chronic pain): 

 
This section contains a comprehensive evaluation of existing online multidisciplinary 

interventions to address chronic pain, with an emphasis on physical exercise. This section aims to 

evaluate relevant randomized controlled trials (RCT) to determine the efficacy of digital health 

interventions in managing chronic pain. Google Scholar, PubMed, Up To Date, CINAHL Medline, 

PloS One, Science Direct, and other databases were searched. The purpose was to identify RCTs 

using digital health interventions, particularly physical exercise, for the treatment of chronic pain. 

Terms and phrases included in the review of the relevant literature were pain, chronic pain, 

physical activity, exercise, complementary alternative medicine, cognitive behavioral therapy, 

digital therapeutics, and e-health. The articles were selected according to their relevancy, 
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information source, and study purpose. The studies which were chosen included RCTs only. 

Eighteen studies were selected for further examination. 

Almost the majority of studies concluded that behavioral interventions delivered online were 

beneficial for chronic pain management. 

Raad Shebib et al. (2019) evaluated the effectiveness of a 12-week digital treatment program for 

LBP conducting two-armed RCT [65]. The digital care program (DCP) consisted of an app- 

delivered sensor-guided exercise program, education, CBT, health coaching, and activity and 

symptom tracking [65]. The control group was given only three digital education articles. The 

average improvement in pain results for individuals who completed the DCP ranged 52-64% 

(p<0.01), and the average improvement in disability results ranged 31-55% (p<0.01) [65]. 

H. S. Chhabra et al. (2018) conducted an RCT to assess the impact of a smartphone app (named 

Snapcare) on LBP patients' pain and function [66]. The application included daily exercises, daily 

activities, and progress. The physician prescribed the appropriate level of physical activity 

(including home workouts) to the control group. At 12 weeks, the pain score significantly 

decreased in both groups, however, it was not statistically significant (p=0.23) [66]. 

Additionally, the App group demonstrated a considerably higher drop in disability (p=0.032) 

[66]. Researchers concluded that health applications are viable methods for enhancing the health 

outcomes of people with chronic pain [66]. 

Jonathan D. Browne et al. (2022) investigated the PainNavigator platform's usefulness in the 

management of low back pain to guide future clinical trials [67]. The application contained 

preloaded medical education and wellbeing strategy content, such as CBT, mindfulness, yoga, and 

exercise [67]. The results demonstrated a 36% decrease in Pain, Enjoyment, and General Activity 

total scores, a 40% decrease in pain severity, and a 40% decrease in Patient Health Questionnaire 
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total scores (p< 0.001 for all) [67]. Researchers logically concluded that the PainNavigator app 

has therapeutic importance in the treatment of chronic low back pain and may be implemented to 

enhance patient care [67]. 

Linda S. Ruehlman et al. (2011) evaluated the efficacy of a comprehensive, self-directed, and self- 

paced digital Chronic Pain Management Program [68]. The Pain Management Program included 

self-monitoring exercises, education, relaxation, and goal-directed behaviour implementation. 

For roughly six weeks, the intervention group was given unsupervised access to the program; the 

control group continued to receive their regular treatment. Utilization of the program was linked 

to significant reductions in pain intensity, pain-related interference and psychological burden, 

perceived impairment, catastrophizing, and pain-induced anxiety (p<0.01 for all) [68]. In 

addition, program participation resulted in significant reductions in depression, stress, and anxiety 

[68]. 

Rachel K. Nelligan et al. (2021) assessed the benefits of a self-directed web-based exercise and 

physical activity program accompanied by algorithmic behavior-change text messages about knee 

pain and function in individuals with knee osteoarthritis (OA) [69]. The control group was 

provided access to a website that contained information about OA as well as the advantages of 

physical activity and exercise. The intervention group received a prescription for a self-

directed strengthening program and assistance to enhance physical activity, as well as 

automated text messages promoting exercise adherence [69]. The intervention group 

demonstrated more considerable improvements in total knee pain (p<0.001) and physical activity 

(p=0.002) compared to the control group [69]. This study suggests that this unsupervised, free-

to- access online intervention is an excellent choice for increasing patient access to approved OA 

exercises and may assist clinicians with the management of knee OA patients [69]. 
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Jenny Rickardsson et al. (2020) studied the efficacy of a novel format of Internet-based acceptance 

and commitment therapy (iACT) that included daily micro-learning exercises [70]. iACT was 

designed with a micro-learning format that prompted short learning interactions with practical 

exercises and value-based exposure. Control group continued to get their usual chronic pain 

treatment. At post-assessment, iACT participants improved by more than 30% compared to 

control group for outcomes pain interference (p = 0.047) and pain intensity (p = 0.01), as well as 

process variables psychological inflexibility (p = 0.002) and value progress (p = 0.01) [70]. The 

study indicated that iACT as micro-learning has the potential to enhance a wide range of chronic 

pain outcomes, including quality of life, anxiety, depression, insomnia, and pain intensity [70]. 

Hannes Weise et al. (2022) aimed to compare the efficacy of a digital home exercise program to 

the standard of care for physiotherapy in terms of self-reported pain severity [71]. The 

interventional group was given mobile device access to the digital intervention. The control 

group underwent regular physiotherapy treatment. The application offered a self-directed home 

workout program based on movement therapy principles [71]. At 12 weeks, the mean difference 

of pain scores comparing the two groups was -2.44 ( P =0.01) in favour of the intervention group 

[71]. The research concluded that digital interventions are becoming a viable treatment option 

that can overcome the access and availability limitations of traditional healthcare delivery 

methods [71]. 

Daniel Pach et al. (2022) examined whether app-based relaxation activities, such as audio-based 

autogenic training, mindfulness, or guided imagery, are more beneficial than standard therapy 

alone in relieving chronic neck pain [72]. The mobile application comprised three forms of 

relaxation techniques: autogenic training, mindfulness, and guided imagery. Participants 
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from the control group downloaded the identical app. However, this app did not contain relaxation 

exercises. The mean intensity of neck pain decreased in both groups during three months, although 

no statistically significant difference was observed between the two groups (p=0.23) [72]. The 

study revealed that the study app did not effectively relieve chronic neck pain or maintain the 

users' self- care exercise engagement [72]. 

Pablo Rodrguez Sánchez-Laulhé et al. (2022) evaluated the short- and medium-term effectiveness 

of a digital app (CareHand) that includes a customized home exercise program, as well as 

educational and self-management guidelines, in comparison with standard care, for individuals 

with hand-related RA (rheumatoid arthritis) [73]. Individuals with RA who downloaded and used 

the CareHand app indicated better short- and medium-term hand function, work productivity, pain, 

and satisfaction outcomes than those who received standard care (all p<0.05) [73]. The results of 

this study indicate that a CareHand app is a helpful tool for providing exercise therapy and self-

management advice to this population [73]. 

Tomomi Anan et al. (2021) investigated the impact of AI (artificial intelligence) – assisted health 

programs on musculoskeletal problems in workers with neck/shoulder stiffness/pain and LBP [74]. 

The AI-assisted chatbot was built to send messages to the participants with exercise instructions 

and recommendations on what they may do in their daily lives to alleviate the symptoms. 

Stretching, maintaining excellent posture, and mindfulness comprised the three components of the 

program. The control group received usual care. The intervention group participants 

demonstrated substantial reductions in the intensity of neck/shoulder pain/stiffness and low back 

pain compared to those in the control group (OR 6.36, 95% CI 2.57-15.73; P<.001) [74]. This 

study shows that in 12 weeks, the short exercises supplied by the AI-assisted health program 

reduced neck/shoulder pain and LBP [74]. 
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Another study conducted by Ólöf Birna Kristjánsdóttir and colleagues (2013) assessed the long- 

term effects of a four-week smartphone intervention consisting of diaries and written feedback 

from therapists that was given after an inpatient chronic pain rehabilitation program [75]. The 

intervention included in-person individual sessions and four weeks of written communication 

through a smartphone. The written communication consisted of three daily diaries to induce pain- 

related feelings, thoughts, and activities, along with daily personalized written feedback centered 

on cognitive behavioural principles from a therapist. The control group did not receive a 

smartphone intervention. The outcomes of RCT over a longer period were inconclusive. At the 

11-month follow-up, the researchers could not find any statistically significant differences 

between the groups on any study variables [75]. However, at 5-month follow-up, overall between-

group effect sizes for pain acceptance (Cohen's d=0.54, P=.02) and catastrophizing (Cohen's 

d=0.74, P=.003) were moderate [75]. 

Anita B. Amorim et al. (2019) carried out a pilot RCT with a blinded evaluation of the results [76]. 

The intervention group was provided with a booklet containing information on various forms of 

physical exercise, in addition to one in-person and 12 over-the-phone health coaching sessions. An 

application that was accessible via the internet and a fitness tracker were used to facilitate the 

intervention (Fitbit). Control group was given the physical activity instruction booklet and were 

advised to stay active. Although estimates did not reach statistical significance, there was a 38% 

decrease in the rate of care-seeking among participants in the intervention group compared to the 

regular care group (Incidence Rate Ratio: 0.62, 95% CI: 0.32 to 1.18, p = 0.14) [76]. The 

researchers came to the conclusion that the health coaching physical activity method that was 

tested in this study is viable, and has the potential to minimize care- seeking behaviour in 

patients with LBP after they are discharged from treatment [76]. 
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Blair Irvine et al. (2015) assessed the effectiveness of a mobile-Web intervention named "FitBack" 

for assisting users in implementing self-tailored measures to treat and prevent LBP [77]. After  

initial assessments, participants were randomly assigned to one of three groups: the FitBack 

intervention, the alternative care group which received eight emails advising them to link to six 

Internet resources for LBP, or the control group that only was contacted to conduct assessments. 

The FitBack application gave users control over  the cognitive and behavioural techniques they 

used to improve their LBP. At the 4-month follow- up, users of the FitBack program demonstrated 

better improvement than the control group in every assessment of critical physical, behavioural, 

and worksite outcome variables (all p<0.01)  [77]. 

Thomas R. Toelle et al. (2019) conducted an RCT to examine the therapeutic impact of a 

multidisciplinary mHealth back pain app (Kaia App) [78]. The app includes three therapeutic 

modules: back pain-related education, physiotherapy/physical activity, and mindfulness and 

relaxation exercises. The control treatment comprised of six individual physiotherapy sessions, as well as 

online education. At the 12-week follow-up, the intervention group experienced much less pain than 

the control group (p<0.05) [78]. Researchers concluded that the Kaia App was a more effective 

therapy for LBP patients than physiotherapy with online education [78]. 

Christine Rini et al. (2015) designed an 8-week, automated, Internet-based Pain coping skills 

training program called PainCOACH and assessed its potential effectiveness and tolerability in a 

small-scale, two-arm RCT [79]. The PainCOACH program included modules such as progressive 

muscle relaxation, mini-exercises, activity/rest cycling, problem-solving. Control group 

completed assessment only. Women who received the PainCOACH intervention reported much 

less pain than those in the control group following therapy (Cohen d = 0.33) [79]. It was not 

possible to examine the impact of interventions on men due to the limited sample size and low 
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pain [79]. 

Fatemeh Abadiyan et al. (2021) assessed the impact of adding a smartphone app into an 8-week 

global postural re-education (GPR) program on neck pain, quality of life, endurance, and 

forward head posture (FHP) in patients suffering from chronic neck pain and FHP [80]. 

Random assignment was used to place people in one of three groups: group 1 (GPR with a 

smartphone app), group 2 (GPR alone), and group 3 (The control group). Both Group 1 and 

Group 2 received the experimental interventions for approximately 50 minutes per day, four 

days per week, for a total of 8 weeks. The first group also used an app on their phones to remind 

them to exercise at predetermined intervals. Compared to GPR alone, the GPR with a 

smartphone app group showed significant improvement in pain, endurance, FHP, and disability 

(p=0.04, p=0.033, p=0.047 accordingly) [80]. All results showed statistically significant 

differences between the GPR with a smartphone app and GPR groups versus the control group 

[80]. 

Gabriel Mecklenburg et al. (2018) evaluated the efficacy of a digital care program provided 

remotely for chronic knee pain [81]. Treatment group participants were registered in the Hinge 

Health digital care program. This was a home-based, 12-week program that was given remotely 

and involved sensor-guided exercise therapy, cognitive behavioural therapy, education, weight 

loss, and psychosocial support via a personal coach with team-based interactions [81]. The 

control group was given three pieces of self-care education regarding chronic knee pain. At the 

completion of the program, participants in the digital care program showed a significantly higher 

reduction in Knee Injury and Osteoarthritis Outcome Score Pain (p=0.002) and a significantly 

better improvement in physical function than the control group (p=0.001) [81]. 

The strength of these studies is that almost all of the control group received some intervention 
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whose effects are already known, for instance, physiotherapy, pain education, or prescribed 

physical activity from physicians. It allowed us to compare the effectiveness of new interventions 

to standard care. Furthermore, studies evaluated not only pure pain reduction as an endpoint but 

also other factors associated with pain, such as quality of life, disability, general enjoyment, 

productivity, psychological burden, perceived impairment, catastrophizing, pain-induced anxiety, 

depression, and insomnia. 

However, the effectiveness of these intervention programs over the long term is still unknown, as 

none of these studies have investigated the effects of digital treatments over an extended period. It 

is essential to develop interventions that can build intrinsic motivation to continue healthy 

behaviors beyond the active intervention. 
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2.1 Introduction 

Cannabis has traditionally been used as a self-remedy for the management of symptoms related to 

physical illness and psychological health. For many conditions, however, the evidence to support 

optimal clinical use is of poor quality and/or inconsistent. Canadian Veterans are 

disproportionately impacted by conditions for which medical cannabis (MC) is frequently 

used. The Life after Service Study (LASS) demonstrated that Canadian Veterans, compared to 

Canadians who have not served, are more prone to suffer from a wide range of physical and mental 

health issues, including chronic pain, anxiety, post-traumatic stress disorder (PTSD), and insomnia 

[1,2]. Among Veterans, annual program expenditures for MC have been increasing rapidly. There 

are currently 617,800 Veterans in Canada and Veterans Affairs Canada has allocated $153,780,785 

for MC to support 18,388 (3%) Veterans in the fiscal year 2021-2022. Program expenditures are 

expected to reach $195.2 million in the fiscal year 2022/2023 [6, 28]. 

Despite the uncertainty regarding the efficacy of MC, it is apparent that close to 20,000 Veterans, 

whose cannabis authorizations are paid for by Veterans Affairs Canada, continue to use this 

product to manage their medical conditions. MC is perceived a low-risk and safe product in 

comparison to many other drugs [7, 8]. There is however clear evidence for harms associated with 
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cannabis use, including potential adverse effects on mental health and associations with 
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respiratory, cardiovascular and gastrointestinal events. Cannabis use is a risk factor for motor 

vehicle accidents and partner and child violence [9]. A further concern for MC use is the risk of 

cannabis use disorder CUD [10]. CUD reports have grown significantly in the last decade, 

particularly among Veterans [11, 12]. The perceived net benefit of MC may be, in part, due to the 

fact that MC is often used to treat multiple conditions in the same individual [13]. Accordingly, if 

users believe that they are treating multiple conditions they may be more willing to accept the risk 

of an adverse secondary effect. 

Little research has been conducted to investigate patterns and perceived effectiveness of MC 

usage among those who use it regularly. Given that Canadian Veterans use MC for a wide range 

of symptoms, they are an appropriate group to evaluate for further understanding and optimizing 

the use of MC. They might also help to identify the target conditions that are most likely to respond 

to MC based on current usage and perceived benefits. It is also essential to understand if the 

experience of Veterans is generalizable to other MC users. There has been relatively 

limited research on this issue, and only one study has explicitly evaluated the differences of the 

MC usage by Veterans vs non-Veterans, taking into account sex distinctions [14]. 

The current study assessed MC use among a convenience sample of Canadians, comparing 

Veterans and non- Veterans to identify differences in user characteristics (socio-demographic, 

health, lifestyle etc.) reasons for use, usage patterns, perceived effectiveness and sex-specific 

effects. 
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2.2 Methods 

 

2.2.1 Recruitment 
 

 

Between November and December 2021, Canadian MC users, both Veterans and non-Veterans, 

were recruited to complete an online questionnaire. Respondents were invited to participate in the 

“CannCorps Study” in a number of ways. Canadian Veterans, family members, and friends were 

recruited via an online platform dedicated to promoting health among Canadian Veterans and their 

families (www.MissionVav.com). The CannCorps Study was highlighted on the MissionVaV 

landing page and an active link provided to the online survey. Also, a posting on social media 

(‘CannCorps’ and ‘MissionVav’ Facebook pages) highlighted the survey which was also 

mentioned in a monthly newsletter to Veterans from Veteran Affairs Canada. Finally, the general 

public was invited to participate in a press release to Canadian news agencies. 

2.2.2 Survey 
 

 

The survey was available in English or French and took less than 10 minutes to complete on a 

computer, tablet, or smartphone. Participants were required to be at least 18 years of age and had 

used MC at least once in the past month or were considering use in the next month. Anonymity 

was maintained as no identifiers were collected and the email address of respondents was not 

recorded. The study was approved by the Institutional Review Board of the McGill University 

Health Center Research Institute. 

The survey questions focused primarily on MC use patterns, reasons for use, and respondent’s 

perception of efficacy of their specific MC therapy (See Survey Questionnaire in Appendix). 

Sociodemographic data including age, sex and ethnicity were collected. Additionally, data were 

http://www.missionvav.com/
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recorded on lifestyle habits that might impact physical and mental health symptoms such as 

physical activity, consumption of tobacco and alcohol. 

Among the 115 questions, 45 (39%) focused on the respondent’s perception of effectiveness of 

MC, and MC use patterns (mode of administration, usage frequency, current daily amount used, 

preferred dose, usage duration, preferred strain, concentrations of delta-9 tetrahydrocannabinol 

(THC), and cannabidiol (CBD) etc.). Participants were also questioned about their reasons for MC 

use, any concerns about MC use, whether they felt that cannabis use was out of control, and how 

difficult they found it to stop using. Questions were answered by yes/no, drop-down answer 

options, multiple choice responses, open-ended responses, and rating scales. Self-reported 

effectiveness was evaluated using a 0 to 10 visual analogue scale (0 = not at all effective, 10 = 

most effective). 

2.2.3 Data Analysis 
 

 

Descriptive statistics were used to summarize all responses. After stratifying the sample by 

Veteran status, chi-square tests (for categorical variables) and independent t-tests (for continuous 

variables) were used to compare the responses of Veterans vs non-Veterans. Non-parametric tests 

were used for highly skewed data. Linear and logistic regression models were performed to 

determine if cannabis usage among Veterans was significantly different from non-Veterans after 

adjustment for age and sex. Analyses were also completed for males and females separately. All 

analyses were conducted using Python version 3.10. 

2.3 Results 

 
The survey was completed by 158 respondents. After excluding 10 outliers who provided 

unrealistic responses, 148 participants were selected for further analyses. Among respondents, 
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90(63 %) self-identified as Veterans and 58 (37%) as non-Veterans. There were 99 males and 49 

 

females. The mean age was 57years (range 19 to 84 years), 103(73%) were married, 128 (82%) 

identified as Caucasian/White background, and 85 (60%) were retired (Table 1). Compared to non- 

Veterans, Veterans were significantly (p<0.05) more likely to be male (83% vs 49%). 

Subsequent analyses were sex specific. Both Veterans and non-Veterans were similar in terms of 

age, education levels, ethnic origin, and marital status. Both groups reported identical patterns of 

alcohol and cigarette usage, as well as physical activity habits (Table 2). 

Male Veterans vs non-Veterans were significantly more likely to report problems with depression 

(50% vs 14%, p <0.01), anxiety (72% vs 18%, p < 0.001) and PTSD (36% vs 9%, p< 0.001). 

Female Veterans vs female non-Veterans were significantly more likely to use MC for conditions 

such as PTSD (60% vs 12%, p<0.001) and arthritis (60% vs 12%, p<0.001) (Table 3). 

Perceived effectiveness of MC for both Veterans and non–Veterans were similar for the most 

common conditions and included: insomnia (8.3 vs 8), PTSD (8.3 vs 8.4), depression (8 vs 8.2), 

anxiety (8 vs 8.4), acute pain (7.8 vs 7.8), chronic pain (7.5 vs 7.8) and arthritis (7.4 vs 8) (Table 

4). Perceived effectiveness scores were similar for male and female Veterans and non-Veterans. 

The mean score for effectiveness across all conditions was 7.4(SD=1.1). 

The majority of respondents had used MC daily for at least 1 year, with oils identified as the most 

common mode of administration (58%; n=91), followed by edibles (38%; n = 59) and vaporized 

cannabis (34%; n=54) (Table 5). Both male and female Veterans were significantly more likely to 

use edible modes of administration compared to non-Veterans (65% vs 9%, p < 0.001 and 67% vs 

25%, p < 0.01). Although not statistically significant, males tended to use MC in higher doses as 

compared to females (median amount for THC: 11.5 mg/day vs 4 mg/day; and median amount for 
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CBD 20 mg/day vs 8.5 mg/day). Male Veterans were more likely to use MC to treat a greater 

number of conditions including arthritis and several mental health problems (p < 0.01). 

The dose of THC was positively associated with the number of conditions being treated (p = 0.01), 

whereas there was no statistically significant association between number of conditions and CBD 

doses (p=0.8). (Figure 1). 

In multivariable analyses, adjusting for age and sex, Veterans compared to non-Veterans were 

more likely to use MC for depression, anxiety, PTSD, sleeping problems and arthritis and were 

more likely to use an edible mode of administration (all p-values <0.001). 

Veterans were significantly less likely than non-Veterans to be concerned about the safety and 

adverse effects of MC use (p = 0.017). One hundred and eleven (75%) respondents from both 

groups reported that their MC use was never out of control, and 95(64%) respondents indicated 

that they never wished to stop the use of MC. 

2.4 Discussion 

 
The results of this study indicate many similarities between MC use by male and female Veterans 

and non-Veterans. Daily amounts of ingested THC, CBD, and the herbal product were similar for 

Veterans and non-Veterans. Both groups used MC to treat a variety of ailments and reported that 

MC provided substantial relief for both physical and mental health problems. 

The main difference in MC choice was that edibles were more commonly used by Veterans. 

Reasons for greater use of edibles could be due to the longer duration of action of the ingested 

product compared to vaporized forms. Stigma associated with inhalation, with tendency to 

associate inhaled cannabis with recreational use may also have played a role in preferential use of 
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orally administered product. Oral administration can also be more discrete as there is avoidance of 

the smell associated with the inhaled product. Alternately, cost issues may have influenced the 

selection of preferred method of administration as MC products are fully reimbursed for Veterans 

compared to the out-of-pocket expenses for other Canadians. It is possible that the non-Veterans 

using MC may have accessed the product at times via the less expensive illegal market that 

focusses mostly on the dried product that is most conveniently inhaled. 

Consistent with previous studies, these results indicate that MC is commonly used for a variety of 

physical and mental health complaints such as chronic pain, insomnia, anxiety, depression, PTSD, 

and arthritis [15, 18]. This prevalent use of and satisfaction with MC, often by self-administration, 

is in contrast to the limited evidence for substantial beneficial effects in the published literature 

[28, 29, 30]. Despite the lack of strong scientific evidence demonstrating the effectiveness of MC 

compared to placebo, there was a strong consistent belief among participants that MC was effective 

for treating a wide range of physical and mental health conditions. Perceived effectiveness scores 

were particularly high for the mental health problems, with average scores of 8 or greater. These 

results are consistent with previous observational studies [19-23]. Whether this represents a 

placebo effect, regression to the mean or true efficacy will require more scientific study. These 

data do provide guidance in targeting these studies to the management of chronic pain conditions 

and several mental health problems. 

On average MC was used by most respondents several times a day which was in line with other 

studies [13, 17, 19, 22, 24] suggesting that the MC provided symptom relief rather than modifying 

the disease pathophysiology. 
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A concerning observation of this study is that 60% of the respondents did not identify the strength 

or content (THC or CBD) of the cannabis product used. This lack of knowledge of product content 

by many users has been noted in previous studies [31, 32, 33]. Although MC is reported to be used 

as a medicinal product, the poor attention to amount or content of the product may be bolstered by 

a perception of safety of cannabis as a recreational and natural product. Alternately, lack of 

adequate knowledge by both patients and MC prescribers may also be a factor in poor knowledge 

of content. Furthermore, we have observed limited concerns about safety and side effects of MC, 

especially from Veterans. 

Consistent with other studies one of the attractions of MC may be that, it is used to treat multiple 

physical and mental health complaints [19, 21-23, 25]. These multiple conditions are more 

prevalent among Canadian Veterans compared to the non-Veteran populations. This may help with 

mitigating polypharmacy burden as well as dealing with adherence to complicated pharmaceutical 

routines and their side effects. However, the complexity of effects of the large numbers of 

cannabinoid and non-cannabinoid molecules in the plant Cannabis sativa requires both study and 

understanding before any evidence-based recommendation can be made in this regard. 

Sex-based analyses are an important strength of this study. Although sex-based analyses are 

generally recognised as important tools for detecting disparities and providing insights for research 

and policy, this strategy has not always been used in research of Veteran populations. We did not 

observe any significant differences between males and females regarding their MC use patterns. 

Although males tend to use MC in greater doses, these differences were not statistically significant 

(p=0.09). 
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Considering that females make up roughly 14% of the ~600, 000 Veterans now residing in Canada 

[16], female Veterans are grossly underrepresented in the literature with many studies reporting 

on male samples of Veterans (around 70% males) [27]. There is thus an urgent need to address 

the health-related needs of female Veterans in all future studies. 

There are limitations to the current study that must be addressed. First, this was a convenience 

sample of respondents and the representativeness of these results to the population of users of MC 

remains to be confirmed. Second, the sample size was modest, with female responders particularly 

underrepresented, which may reduce the accuracy of the estimates provided. Third, it is possible 

that this sample of MC users was biased towards those who found it effective, while those who 

did not benefit did not reply to the survey. In addition, we do not have knowledge of the total 

numbers who might have been exposed to this survey, thus we cannot estimate the response rate. 

There remain many uncertainties around MC use, particularly among Veterans. Further study 

should address the specific molecular effects of herbal cannabis products, including various 

concentrations of THC and CBD, the contribution of other molecules such as terpenes and 

flavonoids to a therapeutic effect (termed the entourage effect), the interaction of cannabinoids 

with other medications, and the development of tolerance and importantly, adverse effects 

especially for long-term use. Ideal dosing as well as methods of administration of MC will also 

require attention. 
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2.5 Conclusions 

The responses from this sample of Canadians, both Veterans and non-Veterans indicate the belief 

that MC is an effective therapy for both physical and mental health symptoms. While we 

identified some important differences in user characteristics and MC use patterns between 

Canadian Veterans and non-Veterans, daily dosage and the perceived effectiveness were similar. 

These preliminary results should be considered when developing additional studies on MC use 

and effectiveness. Larger studies are required to validate these findings, but this study suggests 

that orally administered cannabis products for the primary conditions identified in this sample 

may be worth further study. 
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Table 1: Demographics and lifestyle habits of Veterans VS non-Veterans: 

 

 

 
 

   Veterans (N=90)  Non - Veterans(N=58)  

Age(mean) 56 59 

Female*** 15(17%) 34(51%) 

BMI(mean) 29.3 26.9 

Background: 80 Caucasian / White 48 Caucasian / White 

 7 Aboriginal 2 Latin American 

 1 Black 1 Korean 

Marital status: 
  

Married 75(83%) 28(51%) 

Divorced 11(12%) 5(9%) 

Single 7(8%) 10(17%) 

Education: 
  

Less than high school 3(3%) 0 

High school graduate or equivalent 17(19%) 5(7%) 

University, but no degree 18(20%) 4(7%) 

Technical college, community college or 

CEGEP 

 

40(44%) 

 

14(24%) 

University graduate 7(8%) 13(22%) 

Graduate degree 4(4%) 6(10%) 

Employment: 
  

Employed 17(19%) 11(19%) 

Unemployed 12(13%) 9(15%) 

Retired 60(67%) 25(43%) 

Alcohol consumption: 
  

Never 22(24%) 14((24%) 

2-4 times a month or less 37((41%) 19(33%) 

2-3 times a week 21(23%) 10(17%) 

Daily or almost daily: 10(11%) 10(17%) 

Cigarette consumption: 
  

Not at all 78(87%) 53(91%) 

At least once a week 11(12%) 3(5%) 
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Physical activity:   

Walking hours during the past 7 days 3.88(2.15) 3.37(2) 

Moderate physical activity(hours) 4.1(2) 4.47(1.75) 

Vigorous physical activity(hours) 1.78(0) 2.3(0) 

*p<0.05, **p<0.01, ***p<0.001, data are presented as n (%) or mean (median) 
 

 

 

Table 2: Demographics and lifestyle habits of male and female Veterans VS non-Veterans: 
 

 

 

 
  Males(N= 103) Females(N=39) 

  
 

Veterans(N=75) 

 

Non- 

Veterans(N=22) 

 
 

Veterans(N=15) 

 
 

Non-Veterans(N=24) 

 

Age(mean) 
 

57.2 
 

55.5 
 

52.6 
 

60.7 

BMI(mean) 29.9 28.2 26.5 25.8 

Background: 66 Caucasian/White 20Caucasian/White 14 Caucasian/White 21 Caucasian/White 

 6 Aboriginal 0 1 Aboriginal 2 Latin American 

 1 Black 0   

Marital status:     

Married 61(60%) 18(81%) 12(80%) 13(54%) 

Divorced 7(7%) 0 3(20%) 5(21%) 

Single 7(7%) 4(18%) 0 5(21%) 

Education: 
    

Less than high school 2(2%) 0 1(7%) 0 

High school or 
equivalent 

 

16(15%) 
 

3(14%) 
 

1(7%) 
 

2(8%) 

University but no 
degree 

 

14(13%) 
 

1(5%) 
 

0 
 

3(13%) 

Technical/community 

college/CEGEP 

 

33(32%) 
 

7(32%) 
 

7(47%) 
 

7(29%) 

University degree 5(5%) 6(27%) 2(13%) 7(29%) 

Graduate degree 4(4%) 4(18%) 0 2(8%) 

Employment: 
    

Employed 15(14%) 5(23%) 2(13%) 6(25%) 

Unemployed 3(3%) 3(14%) 3(20%) 1(4%) 

Retired 50(49%) 11(50%) 10(67%) 14(58%) 

Alcohol 

consumption: 
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Never 20(19%) 3(14%) 2(13%) 8(33%) 

2-4 times a month or 

less 

 

31(30%) 

 

7(32%) 

 

6(40%) 

 

7(29%) 

2-3 times a week 15(14%) 3(14%) 6(40%) 6(25%) 

Daily or almost daily 9(9%) 9(41%) 1(7%) 3(13%) 

Cigarette 

consumption: 

    

Not at all 66(64%) 21(95%) 12(80%) 24(100%) 

At least once a week 8(8%) 1(5%) 0 0 

 
Physical activity: 

    

Walking hours during 
the past 7 days 

 

4.02(2) 
 

4.9(3) 
 

6.8(2.3) 
 

4.29(2) 

Moderate physical 
activity(hours) 

 

4.03(2.2) 
 

4.3(2) 
 

2.89(1) 
 

5.9(3) 

Vigorous physical 
activity(hours) 

 

1.64(0) 
 

4.37(0) 
 

1(0) 
 

1(0) 

*p<0.05, **p<0.01, ***p<0.001, data are presented as n (%) or mean (median) 

 

 

 

Table 3: The number and percentages of Veterans and Non – Veterans using MC for the 

different conditions. 

 
Males(N=103) 

 
Females(N=39) 

  

Veterans(N=75) 
Non- 

Veterans(N=22) 

 

Veterans(N=15) 
 

Non-Veterans(N=24) 

Chronic pain 44(58.6%) 12(55%) 12(80%) 17(71%) 

Headaches/Migraines 14(18.7%) 3(14%) 6(40%) 5(21%) 

Acute pain 29(38.7%) 6(27%) 6(40%) 6(25%) 

Sleeping problems 60(80%) 10(45%) 12(80%) 12(50%) 

Muscle spasm 14(19%) 6(27%) 6(40%) 6(25%) 

PTSD 37(49%)** 1(5%)** 9(60%)** 3(13%)** 

Depression 38(50%) ** 3(14%) ** 9(60%) 6(25%) 

Anxiety 54(72%) *** 4(18%) *** 12(80%) 10(42%) 

Arthritis 37(49%) 6(27%) 9(60%) *** 3(12%) *** 

 
*p<0.05, **p<0.01, ***p<0.001, data are presented as n (%) or mean (median) 
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Table 4: The mean scores of perceived effectiveness of different conditions: 
 

 

Males(N=103) 
 

Females(N=39) 

   

Veterans(N=75) 
Non- 

Veterans(N=22) 

Female 

Veterans(N=15) 

Female non- 

Veterans(N=24) 

 
Headaches/Migraines 7.5 7 6.5 7.4 

 Arthritis 7.3 7.8 7.5 7.7 

 Chronic Pain 7.7 8.1 6.7 7.5 

 Acute pain 8 8.5 6.5 6.8 

 Depression 8.1 7.3 7.8 8 

 Anxiety 8.1 9 7.8 7.7 

 Sleeping problems 8.2 7.7 8.7 7.7 

 PTSD 8.3 8.5 8.4 8 

*p<0.05, **p<0.01, ***p<0.001, data are presented as n (%) or mean (median) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Cannabis use patterns: 

 
Males(N=103) 

 
Females(N=39) 

  

Veterans(N=75) 
Non- 

Veterans(N=22) 

Female 

Veterans(N=15) 

Female non- 

Veterans(N=24) 

Average mg/day THC 19.5(10) 20.4(11.5) 14.7(5) 10(3) 

Average g/day Herbal 3.5(3) 1.7(2) 2.6(2.25) 1.2(1.5) 

Average mg/day: CBD 49.2(10) 53.2(30) 48.2(10) 14.8(6.5) 

Frequency: More than once 
daily 

 

45(44%) 
 

15(68%) 
 

5(33%) 
 

12(50%) 

Frequency: Daily or almost 

daily 

 

21(20%) 

 

5(23%) 

 

4(27%) 

 

7(29%) 

Duration:1-2 years or less 31(30%) 11(50%) 7(47%) 12(50%) 

Duration: More than 2 years 37(36%) 9(41%) 7(47%) 10(42%) 

Mode of administration: Oil 36(48%) 16(73%) 7(47%) 16(66%) 
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Mode of administration: 
Edible: 

 

49(65%) *** 
 

2(9%) *** 
 

10(67%) ** 
 

6(25%) ** 

Mode of administration: 
Tincture 

 

6(8%) 
 

1(5%) 
 

0 
 

1(4%) 

Mode of administration: 
Smoked 

 

24(32%) 
 

2(9%) 
 

2(13%) 
 

3(12%) 

Mode of administration: 
Vaporized 

 

35(47%) 
 

7(32%) 
 

4(27%) 
 

4(17%) 

Mode of administration: 

Topical 

 

9(12%) 
 

2(9%) 
 

2(13%) 
 

1(4%) 

Preferred strain: Indica 28(37%) 4(18%) 6(40%) 3(12%) 

Preferred strain: Sativa 22(29%) 1(5%) 4(27%) 2(8%) 

 

 
 

N of different conditions:     

1 2 4 1 3 

2 6 2 0 7 

3 10 5 2 3 

4 11 3 2 3 

5 and more 39*** 4*** 10 6 

*p<0.05, **p<0.01, ***p<0.001, THC, tetrahydrocannabinol; CBD, cannabidiol, data are presented as n (%) or 

mean (median) 
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Figure 1: The association between number of conditions that MC is used for, and CBD, THC and 

total doses. 
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Appendix 1 (The survey questions): 
 

1. During the past month have you used cannabis for medical reasons (to treat disease or 

improve symptoms)? 

 Yes 

 No, but I am thinking about using Cannabis for medical reasons in the next month 

 No 

 No answer 

 

 
2. I currently use MC for the following conditions: 

 

 Epilepsy 

 Multiple sclerosis, amyotrophic lateral sclerosis, spinal cord injury 

 Arthritis 

 Dystonia 

 Huntington’s disease 

 Parkinson’s disease 

 Tourette’s syndrome 

 Glaucoma 

 Anxiety or stress 

 Depression 

 PTSD 

 Schizophrenia/psychosis 

 Alzheimer’s disease/dementia 

 Skin diseases 

 Irritable bowel syndrome 

 Inflammatory bowel diseases (e.g., Crohn’s, colitis) 

 Liver disease 

 Obesity/diabetes 

 Cancer 

 Prefer not to say 

 Other 

 

 
3. For which of the following symptoms do you use cannabis for medical purposes? 
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 Acute pain (severe or sudden pain that resolves within a certain amount of time) 

 Chronic non-cancer pain (persistent pain, lasting for months or even longer) 

 
 Cancer pain 

 Nausea/vomiting 

 Wasting/weight loss and/or lack of appetite (e.g., from AIDS or cancer) 

 
 Headaches/migraines 

 Muscle spasms 

 Seizures 

 Problems sleeping 

 Alcohol withdrawal symptoms 

 Opioid withdrawal symptoms 

 Palliative care 

 Prefer not to say 

 Other 

 

 
4. How much does cannabis help you with your disease/symptoms?['Condition'] 

 
 

 From 1(not at all) to 10(Very much) 

 

 
5. Daily amount used currently (choose what applies):[ Herbal cannabis, THC g/day, CBD 

g/day] 
 

Open answer: 

 

 

6. Frequency of use: 
 

 More than once daily 

 Daily or almost daily 

 3-4 days per week 

 1-2 days / week 

 2-3 days / month 

 1 day per month 

 Less than 1 day per month 

 No answer 
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7. Mode of administration: 
 

 Edible 

 Oil 

 Tincture 

 Smoked 

 Vaporized 

 Topical 

 Other 

 

 
8. What is the THC /CBD product name? 

 

Open answer 

 

 

9. How long have you used MC? 
 

 < 1 year (91) 

 1 - 2 years (92) 

 3 - 4 years (93) 

 5 - 10 years (94) 

 10 years (95) 

 No answer 

 

 
10. What is your preferred strength of THC / CBD? 

 

Open answer 

 

 

11. What is your preferred strain? 
 

 Indica (111) 

 Sativa (112) 

 Hybrid (113) 

 No preference (114) 

 No answer 
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12. How concerned are you about the safety and side effects of MC use? 
 

 Very much concerned (141) 

 Slightly concerned (142) 

 Neither concerned nor unconcerned (143) 

 Slightly not concerned (144) 

 Very much unconcerned (145) 

 No answer 

 

 

 
 

13. Did you think your use of cannabis was out of control? 
 

 Never / Almost never (000) 

 Sometimes (001) 

 Often (002) 

 Always / Nearly always (003) 

 No answer 

 

 
14. Did the prospect of missing a dose of cannabis makes you anxious or worried? 

 

 Never / Almost never (000) 

 Sometimes (001) 

 Often (002) 

 Always / Nearly always (003) 

 No answer 

 

 
15. Did you worry about your use of cannabis? 

 
 

 Never / Almost never (000) 

 Sometimes (001) 

 Often (002) 

 Always / Nearly always (003) 

 No answer 
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16. Did you wish you could stop the use of cannabis? 
 

 Never / Almost never (000) 

 Sometimes (001) 

 Often (002) 

 Always / Nearly always (003) 

 No answer 

 

 
17. How difficult did you find it to stop, or go without cannabis? 

 

 Not difficult 

 Quite difficult 

 Very difficult 

 Impossible 

 No answer 

18. During the past 30 days, how often did you smoke cigarettes? 
 

 Daily 

 Less than daily, but at least once a week 

 Less than once a week, but at least once in the past month 

 Not at all 

 No answer 

19. If you smoke daily, on average how many cigarettes do you smoke each day? 
 

Open answer 

 

 

20. During the past 30 days, how often did you smoke tobacco in other forms (pipe, cigar, 

etc.)? 

 Daily 

 Less than daily, but at least once a week 

 Less than once a week, but at least once in the past month 

 Not at all 
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21. If you smoke tobacco in other forms daily, on average how many times per day do you 

smoke? 

Open answer 

 

 

22. How often do you have a drink containing alcohol? 
 

 Never 

 Monthly or less 

 2 to 4 times a month 

 2 - 3 times a week 

 4 - 6 times a week 

 Everyday 

 No answer 

 

 
23. How many drinks containing alcohol do you have on a typical day when you are 

drinking? 

 1-2 (261) 

 3-4 (262) 

 5-6 (263) 

 7-9 (264) 

 10 or more (265) 

 No answer 

 

 
24. How would you currently rate your general health? 

 

 Excellent (271) 

 Very good (272) 

 Good (273) 

 Fair (274) 

 Poor (275) 

 No answer 

 

 
25. Have you ever been treated for a substance abuse problem? 
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 Answer 

 Yes (1) 

 No (0) 

 Unknown / Prefer not to answer (3) 

 No answer 

 

 
26. If you have been treated for a substance abuse problem, please describe. 

 

Open answer 

 

 

27. Over the past 2 weeks, how often have you been bothered by any of the following 

problems? 

 Answer 

 Not at all (301) 

 Several days (302) 

 More than half the days (303) 

 Nearly every day (304) 

 No answer 

 

28. Over the past 2 weeks, how often have you been bothered by any of the following 

problems? (feeling down, feeling nervous, depressed, hopeless, anxious or on a edge) 

 Answer 

 Not at all (301) 

 Several days (302) 

 More than half the days (303) 

 Nearly every day (304) 

 No answer 

 

 
29. Do you have pain that is always present? 

 

 Yes 

 No 

 No answer 
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30. Do you have periods of pain that reoccur from time to time? 
 

 Yes 

 No 

 No answer 

 

 
31. How often does this pain limit your daily activities? 

 

 Answer 

 Never (11) 

 Rarely (12) 

 Sometimes (13) 

 Often (14) 

 Always (15) 

 No answer 

 

 
32. When you are experiencing this pain, how much difficulty do you have with your 

daily activities? 

 Answer 

 No difficulty (21) 

 Some difficulty (22) 

 A lot of difficulty (23) 

 You cannot do most activities (24) 

 No answer 

 

 
33. How often do you use massage therapy (self-massage or provided by partner) to reduce 

your symptoms? 

 Answer 

 More than once a day (421) 

 Every day (422) 

 5-7 days per week (423) 

 3-4 days per week (424) 
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 1-2 days per week (425) 

 Less than once per week (426) 

 Occasionally (427) 

 Rarely (428) 

 Never (429) 

 No answer 

 

 
34. How often does the massage therapy improve your symptoms? 

 

 Answer 

 All the time (431) 

 Some of the time (432) 

 Rarely (433) 

 Never (434) 

 No answer 

 

 
35. During the past 7 days, how much total time did you spend walking (at least 10 minutes 

at a time)? 

Open answer 

 

 

36. During the past 7 days, how much total time did you spend walking (at least 10 

minutes at a time)? 

Open answer 

 

 

37. Not counting any time you answered for walking in the previous question, how much 

total time did you spend doing moderate physical activity (at least 10 minutes at a time)? 

Examples of moderate physical activity include carrying light loads, bicycling or 

swimming at a regular pace, doubles tennis, raking or picking up leaves, or sweeping 

floors. 

Open answer 
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38. During the past 7 days, how much total time did you spend doing vigorous physical 

activity (at least 10 minutes at a time)? Examples of vigorous physical activity include 

aerobics, fast bicycling or swimming, jogging, playing soccer, heavy lifting, or digging. If 

you do no vigorous activity enter '0'. 

Open answer 

 

 

39. Rate how confident you are that you could perform the following activities. [I can 

walk briskly for 20 minutes without stopping.] [I can run or jog for 10 minutes without 

stopping.] [I can climb 3 flights of stairs without stopping.] [I can exercise for 20 minutes 

at a level hard enough to cause a large increase in heart rate and breathing.] 

 Answer 

 Not at all Confident (391) 

 Slightly Confident (392) 

 Moderately Confident (393) 

 Very Confident (394) 

 Extremely Confident (395) 

 No answer 

 

40. If we offered you a free web-based program to help you, your family, and friends 

improve their healthy lifestyle habits would you sign up? 

 Answer 

 Yes (1) 

 No (0) 

 Don't know (3) 

 No answer 

 

 
41. In your own words, what features would you like to see on the website? 

 

Open answer 

 

 
42. How important do you think each of the following factors are in determining whether 

you would take part in an on-line program specifically designed to help women and men 

improve their healthy lifestyle habits? [Knowing the on-line program was developed by 

experts in the field], [The on-line program was recommended by another veteran] [The 

program sends out e-mail reminders to re-visit the website] [The program sends out 

weekly tips to keep me motivated by e-mail] [The on-line program provides interactive 
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features (e.g., taking quizzes and playing games)] [Being able to see my progress in 

reaching goals] [A family member or friends can sign up too] [The on-line program 

includes a feature to set personal goals] [The on-line program includes an on-line 

community for feedback and support] [The on-line program gives rewards (e.g., 

medallions or stars) when goals are achieved] 

 

 Answer 

 Not at all important (411) 

 Slightly Important (412) 

 Moderately Important (413) 

 Very Important (414) 

 Extremely Important (415) 

 No answer 

 

 
43. How old are you? 

 

Open answer 

 

 

44. What sex were you assigned at birth, meaning on your original birth certificate? 
 

 Male 

 Female 

 No answer 

 

 
45. What gender do you currently identify with? 

 

 Man 

 Woman 

 Other gender identity 

 No answer 

 

 
46. What is your current weight? [kg] [lbs] 

 

Open answer 
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47. How tall are you? [feets][inches][cm] 
 

Open answer 

 

 

48. I am a 
 

 Veteran 

 Family member of Veteran 

 Caregiver for a veteran 

 Other 

 No answer 

 

 
49. Were you born in Canada? 

 

 Yes (1) 

 No (0) 

 No answer 

 

 
50. In what region were you born? 

 

Open answer 

 

 

51. How many years have you lived in Canada? 
 

Open answer 

 

 

52. Which group best represents your ethnic origin? 
 

 Aboriginal (e.g., First Nations, Inuit, Métis) (531) 

 Arab (532) 

 Black (533) 

 Chinese (534) 

 Filipino (535) 

 Japanese (536) 

 Korean (537) 

 Latin American (538) 
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 South Asian (e.g. Indian, Pakistani, Bangladeshi, Sri Lankan) (539) 

 Southeast Asian (e.g. Cambodian, Indonesian, Laotian, Vietnamese) (540) 

 West Asian (e.g. Afghan, Iranian) (541) 

 Caucaisian / White (542) 

 Other 

 No answer 

 

 
53. I am 

 

 Employed (541) 

 Retired (542) 

 Unemployed (543) 

 Student (544) 

 Other 

 No answer 

 

 
54. Which of the following best describes the area where you live? 

 

 Urban (551) 

 Suburban (552) 

 Rural (553) 

 No answer 

 

 
55. Marital Status – Which of the following best describes you now? 

 

 Single (561) 

 Divorced / Separated (562) 

 Married / Co-habitating (563) 

 Widowed (564) 

 No answer 

 

 
57. Do you have dependents living at home (children or older relatives that you care for)? 

 
 

 Yes (1) 

 No (0) 
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 No answer 

 

 
58. What is the highest level of education that you completed? 

 

 Less than high school (581) 

 Completed some high school (582) 

 High school graduate or equivalent (583) 

 Technical college, community college or CEGEP (584) 

 Completed some university, but no degree (585) 

 University graduate (586) 

 Completed some post-graduate but no degree (587) 

 Completed post-graduate school (e.g., MSc., M.D., PhD) (588) 

 No answer 
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Chapter 3: 

3.1 Discussion of all findings: 

According to chapter 2, MC is used to treat various medical disorders, including chronic pain and 

mental health issues. However, the effectiveness of MC for these conditions remains questionable. 

Rapidly increasing cannabis use for medical purposes suggests there is a significant unmet need 

among Canadian Veterans. Numerous individuals continue to experience severe symptoms despite 

treatment, highlighting the need for further options. 

In recent years, interest in lifestyle medicine has increased. It has been determined that lifestyle 

factors, particularly physical activity and diet, have a good effect on the mental and physical health 

of older adults [13]. Increased physical activity has been linked to decreased mortality and 

hospitalisation among individuals aged 70 and older [16]. Healthy behaviours are advised for the 

management and prevention of a wide range of diseases, including hypertension [82], chronic 

musculoskeletal pain [83], and depression [84]. Life expectancy is closely correlated with the 

development of many diseases, and a substantial amount of analyses and studies have led to a 

consensus that lifestyle interventions can prevent many illnesses. 

Lifestyle strategies are more supported by evidence than MC for the management of chronic 

diseases associated with mental health issues and can effectively replace the use of MC. There is 

a current push for pain treatment to move away from reliance on medications, unsuccessful 

procedures, and surgeries, toward comprehensive pain management that involves 

nonpharmacological solutions. 

Specific lifestyle strategies that might reduce MC use or provide an alternative to MC include 

regular exercise, relaxation techniques, strategies for improving sleep quality, healthy eating. 
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However, the critical obstacle is engaging individuals to change their lifestyle patterns through 

education, tracking, and feedback. Reaching individuals who live in small towns or rural areas is 

an additional challenge. Online digital health promotion is one possible solution in this case. In 

the previous chapters of this thesis, a literature review revealed that RCTs have demonstrated that 

digital health interventions promoting healthy lifestyle behaviours, such as regular exercise, 

mindfulness, CBT, can effectively alleviate chronic pain symptoms. 

Median global internet and smartphone use in 2015 was 67% and 43%, respectively, indicating 

that digital health interventions are becoming increasingly accessible [85]. Smartphone usage is 

slightly greater among people with mental health issues than the general population, suggesting 

that having a mental health disorder does not prevent people from getting involved in technology 

[86]. Earlier versions of the OHPP (online health promotion programs) have been shown in the 

literature to be effective at encouraging participants to enhance their healthy lifestyle habits 

(exercise, stress management, healthy eating, etc.) and resulting in measurable health benefits for 

up to 2 years (decreased stress, fatigue, insomnia, etc.) [87]. These programs could modify lifestyle 

behaviours if it can be demonstrated that they are engaging and successful at long-term behaviour 

change [88]. However, there are lots of challenges around digital health interventions. One of them 

is the significantly prevalent dropout rates [88, 93]. It is particularly true for open-access users that 

are less likely to adhere to the whole treatment regimen than trial participants [94]. Following the 

release of the COVID Coach app (which provides 30 different health interventions), the 

Department of Veterans Affairs of the United States issued research highlighting the difficulties 

associated with digital solutions [89]. While 49,297 people downloaded the app in the first four 

months, 49% used it only once, and less than 2% used it for 15 days or longer. 
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Studies on the usefulness of the DHI (Digital Health Intervention) are not always favorable, with 

numerous research indicating little benefits [90]. Participants' inconsistent use of DHIs, contributes 

to the insufficient effectiveness [91]. A systematic review of DHI use among health care 

professionals reported a number of common themes, such as a high degree of acceptance and a 

low degree of usage [92]. 

Parish et al. (2014) built a social media website for Veterans and discovered that Veterans with 

PTSD engaged with the DHI significantly less (assessed by the frequency of logins) than Veterans 

without PTSD [95]. Throughout this qualitative study, some Veterans claimed that the online 

interactions provoked their PTSD symptoms, prompting them to stop using the platform [95]. The 

authors hypothesised that trauma avoidance, as well as the related cognitive difficulties 

(concentration, memory), and concomitant disorders (substance misuse, depression), may have 

decreased the likelihood of participation [95]. Therefore, analyzing and comprehending 

engagement has been recognized as a crucial factor for enhancing the impact of DHIs [91]. 

However, it is challenging to identify dose-response associations (i.e., effective engagement) and 

to compare these interactions across DHIs due to the lack of continuity [96]. The lack of a unified 

definition and comprehension of user engagement and its assessment remains a significant obstacle 

[96]. It may be due to the complexity of DHI design, which entails input from multiple disciplines, 

particularly clinical mental health knowledge and experience, computer user interface, and 

software engineering [96]. 

Why is engagement so crucial? The engagement has a significant influence on the efficacy of 

digital health intervention programs, according to many studies. For example, Funk et al. (2010) 

found that consistently active users had a lower rate of weight regain (P=0.003) than less active 

users [102]. Numerous factors, such as demographics, emotional status, social aspects, and 
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technology friendliness, have been demonstrated to influence engagement [97]. According to 

several studies, the use of a DHI is correlated with older age [97] and with more severe initial 

symptoms [98]. There is also some indication that being a woman with a higher level of education 

is associated with effective engagement [99]. In contrast, several researches have linked higher 

levels of education with lower engagement rates [100]. Furthermore, a subsequent study revealed 

no correlations between demographic variables and engagement [101]. These diverse findings one 

more time prove the complexity of the solution to the engagement problem. 

Since the lack of user engagement is one of the leading causes of attrition, if a program can be 

shown to be engaging, it will be effective at long-term behaviour management. There is an urgent 

need to design an online intervention program for Veterans with chronic pain that can handle the 

limitations of digital health interventions, such as early dropouts and engagement problems. 

When designing online interventions or mobile applications, it is very important to include 

healthcare professionals in the process and to base all information on scientific evidence [104]. 

Pain applications are usually created in industry rather than academia [105]. This might be due to 

the fact that the pace in academia is slow [105]. In contrast, digital solutions created outside 

academia typically feature user-friendliness, flexibility, and quick implementation (end user) 

routes [106]. Those mobile apps that appear to be able to integrate user friendliness and 

adaptability with robust evidence, promise to have great potential for increasing the effectiveness 

of interventions [106]. 

Overall, it is crucial that new approaches reflect current best practice recommendations for 

interdisciplinary, patient-centered pain management [107]. Process assessments of interventions 
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should be designed beforehand in order to determine which intervention components are beneficial 

for which users and in which situation [108]. 

The survey outlined in chapter 2 included questions about the perspectives of participants 

regarding their participation in web-based programs that promote healthy lifestyle habits. Sixty 

one (42%) respondents stated that they would sign up if they were offered a free web-based 

program to help them and their family to improve their healthy lifestyle habits. The survey 

contained the questions such as "In your own words, what features would you like to see on the 

website?". According to the comments, both Veterans and non-Veterans are interested in 

participating in such programs given that it is easy to navigate to different parts of the program 

and if the online program includes a feature to set personal goals. Respondents also indicated that 

it was important for them to know that the online program was developed by experts in the field, 

highlighting once again the significance of designing such programs with the assistance of 

healthcare professionals. 

3.2 Future steps: 

 

There is a dire need to develop innovative, engaging, and effective strategy to improve lifestyle 

habits for Veterans with chronic pain. Particular emphasis should be placed on the recruitment of 

female Veterans. In every racial/ethnic group, women are tended to report more variety of chronic 

pain issues in comparison with men. [109,110]. Misdiagnoses, delays in correct diagnoses, 

incorrect and unequal treatment, gender discrimination, neglect and stigma, discrimination, and 

exclusion from the healthcare system contribute to inequities in pain care for women. [111]. 

Women experience pain with greater intensity, duration, and frequency than men [112]. More 

opioids and benzodiazepines are prescribed to women than men. [112,113] Although men are more 
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likely to die from prescribed opioid analgesics than women, women have had a fivefold larger rise 

in mortality since 1999 [114]. 

3.3 Conclusion: 

 
Chronic pain is a prevalent global issue that is especially challenging for the Veteran community. 

It is a frequent problem among Canadians that cannot be adequately treated with the medications 

and health services currently available. The efficacy of MC in the treatment of chronic pain and 

comorbid mental health problems is still uncertain and inconsistent. In this instance, 

nonpharmacological techniques, such as behavioural therapy for chronic pain treatment, acquires 

importance and popularity. However, face-to-face delivery of such interventions has its barriers, 

such as reaching individuals living in small towns or rural areas. There is a need to develop 

evidence-based online pain management programs for individuals with chronic pain. If such 

programs can be shown to be effective, it will be a significant step forward in addressing unmet 

medical needs. Any scalable and effective intervention to reduce chronic pain among Canadian 

Veterans will have a substantial impact on productivity and health care cost. More research should 

be conducted on the needs assessment of Veterans to determine the features of such web-based 

programs in order to make them more engaging and effective. 
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