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Abstract 

Objective: To characterize a chronic pain clinic population and determine whether specific 

coping strategies were associated with an unplanned health care visit(s) after controlling for 

predisposing, enabling, and need characteristics associated with health care utilization.  

Design: Observational study based on questionnaire data obtained in a southeastern Ontario 

chronic pain clinic. The analysis was guided by Andersen’s Behavioural Model of Health 

Services Use.  

Methods: Participants (N = 559) were classified according to number of visits made for pain to 

emergency departments, urgent-care, and walk-in clinics in the previous year. Modified Poisson 

regression was used to determine the association between coping strategies and unplanned health 

care use and to identify other characteristics associated with visits. 

Results: Thirty-one percent (n = 176) of attendees reported at least one unplanned visit for pain 

in the year prior to attendance in the clinic. In adjusted analysis, the chronic pain coping 

strategies associated with higher unplanned visit(s) for pain were positive self-statements (RR = 

1.06, 95% CI = 1.00-1.13, p = .03) and asking for assistance (RR = 1.09, 95% CI = 1.03-1.15, p 

< .01), while guarding (RR = 0.91, 95% CI = 0.85-0.98, p = .01) reduced use. Unplanned visit(s) 

were also associated with age, moderate to severe depression, greater opioid use, lower 

household income, and high-frequency primary care visits for pain.  

Conclusions: In addition to certain predisposing and enabling characteristics, coping strategies 

are correlated with unplanned health care use for pain. Prospective studies, using objective 

measures of service use, are needed to determine if the nature and direction of these associations 

are stable over time. 
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Chapter 1 Introduction 

 Chronic pain (CP) is highly prevalent in Canada and, for some patients, it is associated 

with frequent unplanned health care use (Mann, Johnson, Gilron, & VanDenKerkhof, 2017; 

Mann, Johnson, & VanDenKerkhof, 2016; Reitsma, Tranmer, Buchanan, & Vandenkerkhof, 

2011; Reitsma, Tranmer, Buchanan, & VanDenKerkhof, 2012). Frequent unplanned health care 

visits for CP are problematic for a variety of reasons. At the individual level, this type of health 

care use is likely reflective of a high degree of suffering marked by poor pain control, ineffective 

coping, and poor quality of life. From a system perspective, the cost of repeat visits, especially 

when made to emergency departments (EDs), can also be substantial (Jambunathan, Chappy, 

Siebers, & Deda, 2016). The recognition that some CP patients make a disproportionately high 

number of visits to the ED has prompted the development of interventions to minimize this type 

of health care use. Case management and behavioural modification play a sizeable role in most 

of these interventions, but efforts to address opioid seeking also appear to be instrumental in 

mitigating this pattern of health care use (Dixon & Fry, 2011; MacLeod & Swanson, 1996). 

While opioid use may play a significant role in the frequency of visits for some individuals with 

CP, it is likely that other potentially modifiable risk factors and disease characteristics are 

associated with this pattern of health care use.  

Problem 

 Qualitative studies of frequent ED visitors with CP suggest that this form of health care use 

is at least partly related to difficulties in coping with the disease (Jambunathan et al., 2016; 

Poulin et al., 2016). This observation is not particularly surprising given the sizeable evidence 

base in support of the association(s) between specific CP coping efforts, beliefs, and measures of 

physical/psychological adjustment (Gatchel, Peng, Peters, Fuchs, & Turk, 2007; Geisser, 
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Robinson, & Riley, 1999; Jensen, Turner, Romano, & Karoly, 1991). While some effort has been 

expended to describe the relationship between CP coping and health care use as a unique 

measure of adjustment (Jensen & Karoly, 1991; Jensen, Turner, & Romano, 2001; Jensen, 

Turner, & Romano, 1994), the specific association between CP coping strategies and unplanned 

health care use has not been as thoroughly explored.  

 Due to their high frequency of contact with individuals living with CP in all health care 

settings, nurses are in a unique position to both identify and advocate for patients making 

frequent unplanned visits for pain. Better understanding of this form of health care use, including 

insight about which coping strategies may be associated with unplanned visits for pain, may 

inform future interventions aiming to improve the quality of care and management of individuals 

with CP. 

Purpose Statement 

The purpose of this research study was to examine the relationship between behavioural 

coping strategies and unplanned health care visits for pain. Examination of these relationships 

was accomplished using data collected in an interdisciplinary pain clinic in southeastern Ontario, 

Canada. The specific objectives of the study were to:  

1. Describe the baseline sociodemographic, psychological, pain, and coping characteristics 

of attendees to the interdisciplinary pain clinic between September 2013 and July 2016; 

2. Report the frequency of self-reported unplanned health care visits (i.e., ED and urgent 

care) for pain in the year before assessment in the pain clinic; 

3. Describe the relationship between various predisposing, enabling, and need 

characteristics and unplanned health care visits for pain in the year before assessment in 

the pain clinic;  
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4. Describe the relationship between specific CP coping strategies and unplanned health 

care visits for pain in the year before assessment in the pain clinic; and, 

5. Determine whether specific illness- and wellness-focused CP coping strategies are 

associated with unplanned health care visits for pain after controlling for other 

predisposing, enabling, and need characteristics associated with health care utilization. 

Conceptual Framework 

 The conceptual framework used in this study is Andersen’s Behavioural Model of Health 

Services’ Use (BMHSU). The BMHSU is a framework used to explain and predict health service 

use. The model is also helpful for evaluating health and social policies for potential or realized 

impacts on equitable access (Andersen, 1995). Since its introduction, the model has been revised 

and expanded several times, but many of the core behavioural and structural elements remain 

central to more complex variations of the framework (Ricketts & Goldsmith, 2005). At its core, 

the BMHSU (see Figure 1.1) posits that various predisposing and enabling factors influence the 

likelihood and frequency of an individual’s resource use, and that health seeking is a function of 

illness severity and need. These same factors impact personal health practices which may also be 

helpful for understanding health service use (Andersen, 1995). The BMHSU has proven useful 

for rationalizing data collection and analyzing/interpreting findings in other studies of CP related 

health care use (Beehler, Rodrigues, Mercurio-Riley, & Dunn, 2013; Gaskin & Richard, 2012; 

Jonsdottir, Jonsdottir, Lindal, Oskarsson, & Gunnarsdottir, 2015; Mann et al., 2017). The 

variables of interest in this study were examined within the context of the BMHSU and are 

presented in Figure 1.2. 
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Figure 1.1 Behavioural Model of Health Services Use (Phase 4) (Andersen, 1995) 

 

 

Figure 1.2 Study variables within Behavioural Model of Health Services Use 
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Format of Thesis 

 This thesis has been prepared in the traditional format. Chapter 2 provides important 

background literature on CP, its epidemiology in Canada and the relationship it shares with 

unplanned health care use. Framed within the context of the BMHSU, the literature review also 

highlights some of the known risk factors for CP related health care use and presents the results 

of studies exploring the CP coping and service use relationship directly. A summary is provided 

to inform the reader of the potential gaps identified in previous works that served as motivation 

for the current study. Chapter 3 describes the study design and provides an overview of the clinic 

setting, data collection methods, and modelling process. Chapter 4 provides a summary of the 

study results. This section includes a summary of the psychosocial and demographic 

characteristics of the pain clinic sample and an overview of the unadjusted and adjusted 

relationship between various predisposing, enabling, need, and coping factors and unplanned 

health care use. Modelling results are presented where the outcome is dichotomized according to 

the 50th and 90th percentile of unplanned health care visits. The latter provides insight into how 

specific predisposing, enabling, need, and coping characteristics are associated with high 

frequency visits to EDs, urgent care centres, and walk-in clinics. Chapter 5 compares the 

characteristics of the study’s participants to those reported in other Canadian CP clinics. The 

chapter then focuses on the observed relationship between certain coping strategies and 

unplanned health care use and concludes with an overview of the limitations in the study design, 

opportunities for future research, and nursing implications of the study findings. 
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Chapter 2 Literature Reviewed 

Search Strategy 

 Due to the inconsistency of terms for both the exposure (coping strategies) and outcome of 

interest in this study (unplanned health care use), an iterative approach was used to locate 

background materials and articles that examined the specific relationship between CP coping 

strategies and health care use. PubMed, Embase, PsycINFO, and CINAHL databases were 

queried using a variety of truncated keywords and phrases along with database specific subject 

headings. Each search included multiple items for the population (individuals with CP), exposure 

(coping strategy use), and outcome of interest (emergency department use and other health care 

utilization). Keywords were formulated from terminology found in review articles of CP coping 

(e.g. Jensen, Turner, Romano, & Karoly, 1991) and included reference to specific coping 

activities captured by well-established assessment tools such as the Vanderbilt Pain Management 

Inventory, Coping Strategies Questionnaire, Ways of Coping Checklist, and the Chronic Pain 

Coping Inventory. Where possible, medical subject headings (e.g. “Pain”, “Adaptation, 

Psychological”, “Patient acceptance of health care”, and “Emergency Service, Hospital” 

[PubMed]) were used to focus results. The reference sections of important articles were manually 

reviewed to identify other potentially relevant studies. This strategy was accompanied by a 

Google Scholar search, where the “cited by” and “related articles” functionality proved helpful 

for both validating the scope and comprehensiveness of the database search and for identifying 

other relevant work that may have descended from selected sources.  

Defining Chronic Pain 

 The most widely accepted definition of CP holds it to be any pain or painful condition 

persisting beyond the expected time of tissue healing or a period of suffering lasting more than 
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three to six months (Treede et al., 2015). In Canada, two of the most common CP related 

complaints are arthritis and low back pain (Boulanger, Clark, Squire, Cui, & Horbay, 2007; 

Rashiq & Dick, 2009). CP is associated with many pathophysiological processes, but current 

understanding proposes CP to be more than a symptom of disease. Lasting changes in both the 

central and peripheral nervous systems from sustained nociception along with the observation 

that a myriad of psychosocial factors contribute to the development and maintenance of pain, 

even in the absence of tissue damage, suggest that CP may be considered a disease entity itself 

(Edwards, Dworkin, Sullivan, Turk, & Wasan, 2016; Gatchel et al., 2007; Siddall, 2013; Siddall 

& Cousins, 2004). 

Epidemiology of Chronic Pain in Canada 

 In Canada, CP has been found to affect between 14% and 37% of the adult population 

(Boulanger et al., 2007; Moulin, Clark, Speechley, & Morley-Forster, 2002; Rashiq & Dick, 

2009; Reitsma et al., 2011; Reitsma et al., 2012; Tripp et al., 2006). Evidence from large 

population-based health surveys also suggest that the incidence of CP in Canada ranges between 

5.4% and 7.8% and that those in the highest age brackets (> 55 years), especially older women, 

are disproportionately affected by the disease (Moulin et al., 2002; Rashiq & Dick, 2009; 

Reitsma et al., 2011; Reitsma et al., 2012). CP is often found to be moderate to severe in 

intensity and it is routinely described as a significant impediment to activities of daily living 

(Boulanger et al., 2007; Reitsma et al., 2011). In addition to high pain severity, the duration of 

CP related illness is often long, measured in years, and associated with considerable disruption to 

other aspects of biological, psychological, social, and economic health (Moulin et al., 2002; 

Rashiq & Dick, 2009).  

Cost and Magnitude of Health Care Use for Chronic Pain 
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 Health care settings and cost. Individuals with CP seek treatment in a variety of health 

care settings and differ in the frequency of their planned and unplanned health services’ use. In 

Ontario, it is common for those living with CP to receive a large portion of their care from 

primary care providers, but referral to multidisciplinary and interdisciplinary pain facilities is 

increasingly common (Lakha et al., 2011). Unfortunately, growing demand for specialty pain 

services, and the scarcity of such resources in many Canadian communities, often means lengthy 

care transitions and prolonged suffering for those awaiting expert intervention (Guerriere et al., 

2010; Peng et al., 2007). The combined economic fallout of CP in Canada is estimated to range 

between $56 and $60 billion (CAD) each year due to treatment and disability-related costs 

(Canadian Pain Society, 2014). In Ontario, Hogan, Taddio, Katz, Shah, and Krahn (2016) 

estimate the incremental cost of CP, including annual costs for hospital and physician visits, 

diagnostic tests, and medication use to be $1742 per person; these costs are positively correlated 

with pain intensity and interference. When compared to matched controls, direct health care 

costs are 50% higher for individuals with CP and amount to an estimated $2.8 billion 

provincially and $7.2 billion nationally (Hogan et al., 2016). In the United States, CP related 

costs now exceed those attributable to other chronic health conditions including heart disease, 

cancer, and diabetes (Gaskin & Richard, 2012). 

 Magnitude of chronic pain in the emergency department. In addition to primary care 

and specialist pain centres, some individuals with CP seek relief in the ED. The precise 

magnitude of CP in Canadian emergency medical settings is not known. However, there is 

sufficient data, mostly from studies conducted in the United States, to assert that pain is 

prevalent among ED users and one of the foremost reasons for seeking urgent medical care. In 

fiscal year 2014/2015, abdominopelvic, throat/chest, and back pain were among the top 10 
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problems encountered in Canadian EDs and these complaints were the primary issue for nearly a 

million (871,873) combined visits (Canadian Institute for Health Information, 2016). Similar 

evidence from population-level triage and medication administration data suggests that 43% of 

all ED visits in the United States are linked to an experience of pain (Pletcher, Kertesz, Kohn, & 

Gonzales, 2008).  

 The previous statistics are useful, but reporting on the prevalence of pain and certain pain-

related conditions in EDs does not provide a complete picture of CP related ED use. Fortunately, 

some researchers have attempted to document the magnitude of CP related use directly. Evidence 

from single centre studies conducted in the United States and elsewhere suggest that CP is 

prevalent in 1.1% to 43.5% of ED visitors who report pain and that an acute exacerbation of the 

painful condition is the reason for seeking care in 13% of such cases (Bernard & Wright, 2004; 

Cordell et al., 2002; Tcherny-Lessenot et al., 2003). Others have quantified CP related ED use 

differently positing that 12 million annual visits to American emergency settings are related to an 

acute exacerbation of CP (Todd, Cowan, Kelly, & Homel, 2010). 

 Pain and frequent emergency department utilization. 

 Defining frequent emergency department use. In both Canada and abroad, there has been 

growing scientific and political interest in health care consumers who either are or become 

frequent ED users (Soril, Leggett, & Clement, 2013). Broadly defined, frequent ED users are a 

small group of individuals who make a disproportionate number of visits and consume an 

imbalanced share of health system resources. Often, a frequent user is identified using a cut-off 

value denoting the number of health care visits thought to be excessive over a specific period of 

time. Various classification boundaries have been proposed, but the most common definition of 

frequent use is four or more visits to the ED in a year (LaCalle & Rabin, 2010; Pines et al., 2011; 
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van Tiel et al., 2015). When frequent ED users are classified this way, they represent 4.5% to 8% 

of the ED population and make 21% to 28% of all visits (LaCalle & Rabin, 2010). Some authors 

have sought a more robust and comparable definition of frequent use and have relied on the 

statistical properties of their sample to differentiate between high and low service users. An 

example of this method can be found in a recent study of service utilization by the general 

population in Canada. Using the distribution of visits to distinguish between high and low users 

of several health care settings, the authors classified individuals with visit frequencies at or 

above the 90th percentile as frequent users (Mann et al., 2016). 

 Chronic pain is associated with frequent emergency department use. As described, a 

sizeable number of individuals presenting to the ED in pain either have CP or are seeking care 

due to an exacerbation of CP. It is of little surprise that endorsements of pain, pain-related 

disease, and analgesic use (including opioids) are common for ED users and that these 

characteristics are regularly reported by the heaviest consumers of these services (Blank et al., 

2005; Capp et al., 2013; DiPietro, Kindermann, & Schenkel, 2012; Doran, Raven, & Rosenheck, 

2013; Milbrett & Halm, 2009). In addition to these findings, the association between CP and 

frequent ED use is supported by evidence from population-based studies. In one large Australian 

study, CP was linked to a five-fold increase in ED use over a 12-month period (Blyth, March, 

Brnabic, & Cousins, 2004). More recently, CP was identified as a significant risk factor (OR 1.4, 

95% CI 1.0 to 2.0) for frequent ED use among Canadian adults (Mann et al., 2016). There is also 

some evidence that frequent ED users are disproportionately affected by CP in this country. 

Mann et al. (2016) reported that more than two-thirds (67.6%) of the frequent ED users 

identified in their nationally representative sample also experienced CP.  

 Improved understanding of the factors associated with this pattern of health care use is 
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needed. Comprehensive chronic disease management is difficult in high acuity ambulatory care 

settings and this makes frequent ED visits for CP a potentially troubling pattern of health care 

use. McLeod & Nelson (2013) summarize the literature regarding CP care in this setting and 

report provider time constraints and prolonged wait times as problems facing individuals visiting 

the ED with an exacerbation of CP. The authors also describe diverging diagnostic/treatment 

goals (between patient and provider), concern about opioid addiction and diversion, and 

difficulties addressing the psychosocial fallout of CP as important challenges accompanying the 

management of this disease in emergency medical settings (McLeod & Nelson, 2013). In 

addition to these concerns, frequent visits by individuals with CP are a tax on ED resources 

because the setting is poorly equipped to deliver comprehensive, longitudinal pain care and 

repeat presentations can be expensive. For example, in one centre, nine frequent ED users with 

CP accrued a combined $500,000 (USD) in direct health care costs over a three-month period 

(Jambunathan et al., 2016). In another centre, a small group of repeat ED users contributed 

12.4% of the total ED costs for chronic back pain (Jorgensen, 2007).  

 The challenge of treating CP in the ED, along with the tendency of some individuals to be 

frequent users, has prompted the development of interventions aiming to minimize this pattern of 

health care use. These interventions attempt to reduce CP related ED visits by: (1) improving 

coordination between ED and primary care providers (MacLeod & Swanson, 1996; Masterson & 

Wilson, 2012; Ringwalt et al., 2015; Staiger et al., 2010); (2) individualizing and standardizing 

ED pain care (Brice, 2004; Grover, Close, Villarreal, & Goldman, 2010; Olsen, Ogarek, 

Goldenberg, & Sulo, 2016); (3) modifying patient behaviour (Woodhouse, Peterson, Campbell, 

& Gathercoal, 2010), and (4) limiting the availability and use of opioids in emergency medical 

settings (Dampier, Haywood, Jr., & Lantos, 2011; Masterson & Wilson, 2012; Millard, 2007; 
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Olsen et al., 2016; Passarello, Levy, Levine, Papas, & Jasani, 2015; Ringwalt et al., 2015; 

Svenson & Meyer, 2007). While many of these interventions have proven effective at reducing 

the frequency of visits made to host institutions, it is often difficult to ascertain if such 

improvements are associated with increased care seeking elsewhere in the health care system.  

 Many of the interventions targeting the problem of frequent ED use by individuals with CP 

do so with the intention of improving care. Case management and behavioural modification are 

foundational to most interventions, but it is also evident that opioid restriction and reduction play 

a sizeable role in many efforts to reduce ED visits by this patient population. More judicial use of 

opioids, particularly for CP in the ED, is welcome given the growing incidence of opioid related 

death and addiction (Volkow & McLellan, 2016). However, uncritical reliance on opioid 

reduction tools may reinforce the belief that addiction or dependence are the primary drivers of 

frequent ED use by this patient group. While this may be true for some patients, it stigmatizes all 

visitors presenting to the ED with exacerbations of CP and may lead clinicians to overlook other 

factors associated with frequent use. More accurate delineation of these factors will improve our 

understanding of this patient population and facilitate more targeted and holistic treatment of the 

ED user with pain.  

Predisposing, Enabling, and Need Factors Associated with Increased Health Care Use 

 Recognition that individuals with CP are often, but not universally, heavy consumers of 

health care has led researchers to question if certain characteristics can explain or predict this 

pattern of health care use. This area of research is large, but some of the pertinent findings can be 

framed within the context of the BMHSU.  

 In past studies, advanced age (Andersson, Ejlertsson, Leden, & Schersten, 1999), female 

sex (Eriksen, Sjogren, Ekholm, & Rasmussen, 2004; Kaur, Stechuchak, Coffman, Allen, & 
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Bastian, 2007), and psychological dysfunction (e.g. depression/anxiety disorder) (Andersson et 

al., 1999; Arnow et al., 2009; Beehler et al., 2013; Lim, Jacobs, & Klarenbach, 2006; Ritzwoller, 

Crounse, Shetterly, & Rublee, 2006; Ruetsch et al., 2013) have been identified as factors that 

may predispose individuals to greater health services use in the context of CP. The use of some 

medications and endorsement of negative beliefs about pain also demonstrate similar 

associations. Oxycodone use (Osmun, Julie, Jennifer, & Leslie, 2011), benzodiazepine use 

(Nielsen et al., 2015), pain self-efficacy (Mann et al., 2017), and endorsement of catastrophic 

thinking about pain (Kersh et al., 2001) have all been associated with health care use in certain 

pain populations. It should be noted that it is impossible to determine causality in many of these 

situations due to study design. Most of these factors are reflective of poorer overall health, which 

is a predictor of greater resource use itself.  

 Researchers have also attempted to identify the access factors that enable or impede health 

care use by individuals with CP. A recent qualitative study of frequent ED users with CP in the 

United States identified poor socioeconomic status and inadequate insurance coverage as 

common reasons for frequent pain-related visits to the ED (Jambunathan et al., 2016). However, 

the relationship between socioeconomic status and increased health care use for CP patients is 

not entirely clear. Some studies describe an association between low socioeconomic status and 

increased number of visits for pain (Jonsdottir et al., 2015), while others report an increased risk 

of health seeking among individuals of higher socioeconomic status (Andersson et al., 1999; Lim 

et al., 2006; Mortimer, Ahlberg, & MUSIC-Norrtälje, 2003). Another relationship garnering 

attention is the association between geographical proximity to health care facilities and pain-

related service use. Tripp et al. (2006) found an association between rural locale and decreased 

risk for health care use for individuals living with CP. Other authors have noted the same 
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association (for ED use in particular) for those living in urban locations (Blyth et al., 2004). 

Discrepancies in these findings are likely related to the myriad of factors that moderate and 

mediate the relationship between enabling characteristics and health services use.  

 In studies of individuals living with CP, measures of both perceived and evaluated health 

are repeatedly found to be some of the most important predictors of health care use. Pain 

intensity is frequently described as one of the primary reasons for repeat ED visits by patients 

with CP (Donovan, Ranney, Reid, Baird, & Green, 2017; Jambunathan et al., 2016; Poulin et al., 

2016). High levels of health care use have also been linked to high pain related disability (Becker 

et al., 2010; Blyth et al., 2004; Jonsdottir et al., 2015; Lim et al., 2006; Mortimer et al., 2003; 

Von Korff, Wagner, Dworkin, & Saunders, 1991), persistent versus intermittent pain (Engel, 

Von Korff, & Katon, 1996; Gerdle, Björk, Henriksson, & Bengtsson, 2004; Jonsdottir et al., 

2015), number of pain locations (5+) (Mann et al., 2017), and poor physical health related 

quality of life (Jonsdottir et al., 2015). 

Chronic Pain Coping Strategies and Health Care Use 

 Studies describing reasons for frequent emergency department use by CP patients often 

attribute this pattern of unplanned health care use, at least in part, to difficulties in coping with 

CP (Jambunathan et al., 2016; Poulin et al., 2016). A sizeable body of evidence supports the 

relationship between coping and adjustment, but few studies have focused specifically on the 

relationship between CP coping strategies and unplanned health care use. This section 

summarizes what is known about the relationship between CP coping and health care use and 

provides support for additional research in this area.  

 Types of chronic pain coping strategies and their relationship to adjustment. CP 

related coping can be viewed as any deliberate attempt (cognitive, behavioural, or otherwise) to 
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manage or eliminate the stress associated with the disease (Jensen et al., 1991). As Tan, Teo, 

Anderson, and Jensen (2011) describe, a CP coping strategy can be classified according to the 

nature of the response (active-passive or problem-emotion focused) or by the presumed 

relationship (adaptive-maladaptive) that it has with the multidimensional concept of CP 

adjustment.  

 Active coping strategies are internally-motivated, personally-executed actions that aim to 

minimize the impact of an offending stimulus (e.g. Exercise use) and passive strategies are a 

relegation of this effort to an outside source (e.g. Medication use) (Martz & Livneh, 2007). A 

similar distinction can be made between problem and emotion-focused coping strategies by 

determining whether the effort was made to address the negative stimulus directly or to counter 

the unpleasant emotions that tend to follow. For CP patients, active, problem-focused coping 

strategies are considered adaptive (associated with less physical and psychological dysfunction) 

and passive, emotion-focused coping strategies are maladaptive (associated with greater physical 

and psychological dysfunction) (Jensen et al., 1991). The language of CP coping has evolved 

over time (Peres & Lucchetti, 2010) and there remains considerable debate about how to best 

classify various coping strategies (Geisser et al., 1999). Jensen, Turner, Romano, and Strom 

(1995) describe the behavioural coping strategies captured on the CPCI as being wellness-

focused, illness-focused, or neutral. Classification of each strategy this way was based on 

whether it was encouraged or discouraged during specialist pain care. Using this schema, it is 

generally inferred that wellness-focused coping strategies are adaptive (favourable to CP 

adjustment) and illness-focused coping strategies are maladaptive (detrimental to CP adjustment) 

(Jensen et al., 1995). These distinctions are important and will become useful when examining 

the role that certain CP coping strategies play in explaining health care use in the sections that 
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follow. 

 Relationship between pain self-management behaviours and health care utilization. 

Before describing the literature that has explored the relationship between coping and service use 

using valid and reliable measures of CP coping, brief consideration must be given to studies that 

have explored the relationship between self-management behaviours and health care utilization 

for individuals with CP.  

 Andersson et al. (1999) examined the self-care and health care utilization (conventional 

and alternative) patterns of individuals with CP using data from a large population-based study in 

Sweden. In their study, use of self-care (heat and rest to manage pain) and analgesics (with and 

without prescription) were found to be associated with a greater number of primary care visits 

during a three-month observation period. However, when physician visits were modelled using 

multivariate techniques, the use of self-care activities were not significant predictors of 

conventional service use. For those living with CP, the sociodemographic (age, economic level, 

immigration status) and clinical status (pain intensity and depression) measures were the most 

important predictors of primary care utilization (Andersson et al., 1999).  

 Additional detail about the relationship between certain CP self-management behaviours 

and health care use may be gleaned from a study conducted by Blyth, March, Nicholas, and 

Cousins (2005). In their study, those endorsing active pain management strategies (exercise, 

relaxation, distraction, prayer and meditation) reported lower analgesic use, fewer pain-related 

visits to health professionals, and decreased exposure to diagnostic testing. When active and 

passive self-management strategies were included in a multivariate model alongside other 

potential covariates of health care use, conventional medical and passive behavioural strategies 

were the only strategies found to be associated (OR = 3.57 and 3.62, respectively) with high 
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frequency of visits to doctors/allied health professionals in the previous six-months (Blyth et al., 

2005). Taken together, these two studies do suggest that active and passive self-management 

strategies play a role in the frequency of health care use, but the explanatory power of these 

measures are also impacted by the inclusion of other demographic and clinical characteristics.  

 Coping strategies as predictors of health-seeking in specific pain populations. The 

importance of coping strategies in models of health-seeking among specific pain populations is 

also variable. Kersh et al. (2001) conducted a study to determine the utility of certain 

psychosocial and health status variables in predicting the health-seeking status of patients with 

fibromyalgia. In their study, rheumatology clinic attendees were compared to non-health care 

seeking individuals who were also living in the community with fibromyalgia (controls). The 

two groups were compared on 23 psychosocial and health status variables and hierarchical 

logistic regression was used to model health care seeking status. The Coping Strategies 

Questionnaire (CSQ), a well-established tool for assessing coping strategies used by CP patients, 

was used to measure the coping abilities of the sample. The CSQ captures the following coping 

strategies: (a) diverting attention, (b) reinterpreting pain sensations, (c) ignoring pain sensations, 

(d) praying/hoping, (e) using coping self-statements, and (f) increasing activity. The tool also 

contains a measure for pain catastrophizing, which is the tendency to hold negative beliefs about 

pain and recovery (Jensen, Keefe, Lefebvre, Romano, & Turner, 2003). In the Kersh et al. (2001) 

study, scores were calculated for two factors, coping attempts and catastrophizing. The first 

factor contained information from the CSQ sub scales diverting attention, reinterpreting pain 

sensations, ignoring pain sensations, using coping self-statements, and increasing activity. The 

second factor was derived from the CSQ catastrophizing sub scale. Analysis of group differences 

in the Kersh et al. study revealed that health-seeking adults reported significantly poorer scores 
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(2.40 versus 0.97, p < .01) on the CSQ catastrophizing factor but no statistically significant 

differences were noted for the CSQ coping attempts factor. In adjusted models of health seeking 

status, coping strategies and catastrophizing measures did improve model specification after 

controlling for the effects of pain, demographic, psychiatric, and psychosocial characteristics. 

However, measures for self-efficacy, negative affect, life experience, and pain were considered 

the most important predictors of health seeking status (Kersh et al., 2001). 

 In another study examining the psychosocial predictors of health status and costs for 

individuals with fibromyalgia, coping efforts were captured using the Ways of Coping 

Questionnaire (Cronan, Serber, & Walen, 2002). The Ways of Coping Questionnaire is divided 

into eight sub scales of problem and emotion focused coping including: (1) confrontational 

coping, (2) distancing, (3) self-controlling, (4) seeking social support, (5) accepting 

responsibility, (6) escaping/avoiding, (7) planning/problem solving, and (8) positive reappraisal 

(Folkman & Lazarus, 1988). After controlling for demographic, need, and previous health care 

use measures, both problem and emotion-focused coping variables did not contribute 

significantly to explained variance in health care use. Instead, previous health care use, ethnicity, 

co-morbidity and age were found to be the most significant predictors of health care use by 

fibromyalgia patients one year after their entry into the study (Cronan et al., 2002). 

 Changes in coping as a correlate of improvement in multidisciplinary pain care. One 

of the earliest studies exploring the relationship between coping strategies and health care 

utilization as a dimension of CP adjustment is presented by Jensen and Karoly (1991). In their 

study, coping efforts were captured using the CSQ and adjustment was expanded to include a 

composite measure of medical service use that included physician visits, use of allied or 

alternative health care services, hospitalizations, and medication use for pain. After factor 
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analysis of pain severity, pain controllability, and adjustment measures, a series of multiple 

regression analyses were conducted to determine the relationship between pain severity, coping 

efforts, control appraisals, and various indicators of adjustment. Accounting for pain severity, the 

adaptive coping strategies ignoring pain, coping self-statements, and increasing activities were 

found to be correlated with psychological functioning. When assessed independently, it was also 

reported that each measure made a unique contribution to improving model fit for the same 

outcome. After consideration of pain severity, no coping strategies provided additional 

explanatory power in models for activity or medical service use (Jensen & Karoly, 1991). 

 Despite a growing and substantive body of evidence describing the benefits of 

multidisciplinary pain care, “little is known about which specific components of such programs 

and which patients’ beliefs and behaviours are associated with patient improvement” (Jensen et 

al., 1994, p. 172). To remedy this problem, efforts have been undertaken to describe how 

changes in beliefs and coping might be related to treatment success in multidisciplinary pain care 

(Jensen et al., 2001; Jensen et al., 1994). In the first of two studies exploring the correlates of 

improvement, Jensen et al. (1994) captured coping strategies using the CSQ and questions about 

exercise, stretching, muscle strengthening, distraction, relaxation, rest, and opioid use to deal 

with pain. The concept of adjustment was again expanded from physical and psychological 

function to include number of physician visits made in the three months prior to treatment and a 

follow-up assessment. Jensen et al. calculated change scores for beliefs and coping strategies that 

were statistically significant between the assessment periods and composite scores were 

constructed using factor analysis. Changes in coping strategies (cognitive coping attempts and 

helplessness factors) did not explain significant amounts of improvement in physical or 

psychological function. After controlling for pretreatment visits, change in helplessness 
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responses (a factor of the CSQ measures for catastrophizing and praying/hoping) did explain an 

additional 12% of the observed variance in medical services use between pre-treatment and the 

six-month follow up (Jensen et al., 1994).  

 In 2001, Jensen et al. (2001) reexamined the correlates of improvement in a different pain 

clinic population with two validated measures of coping (CSQ and CPCI) and a longer 

observation period. The CPCI captures behavioural coping strategies that are encouraged in 

multidisciplinary pain care (Jensen et al., 2003; Jensen et al., 1995). Principle components 

analysis (PCA) was used to reduce the number of predictors in the multivariate analysis and 

yielded three coping factors: (1) change in active coping, (2) change in passive coping, and (3) 

change in attention to pain. Change in active coping was comprised mainly of the CPCI 

relaxation and exercise/stretch scores. The CPCI scores for guarding, resting, and asking for 

assistance loaded on the passive coping factor. The ignoring and reinterpreting pain scores from 

the CSQ and the task persistence score from the CPCI were the primary features of the attention 

to pain factor. In the multivariate analysis, Jensen et al. found changes in attention to pain, 

passive coping, and catastrophizing were related to changes in self-reported disability or 

depression at the various assessment periods. For health care utilization, factors measuring 

changes in beliefs and coping together accounted for 12% (p < .01) and 7% (not significant) of 

variance in change from pre-treatment to six-month and pre-treatment to 12-month health care 

visits for pain, respectively. When describing the study findings, the authors stated that “no 

single process variable made a significant independent contribution to the prediction of change in 

number of health care visits at either assessment interval” (Jensen et al., 2001, p. 661). Instead, 

changes in beliefs and coping were more strongly associated with measures of physical and 

psychological improvement than health care use for pain (Jensen et al., 2001).  
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 Coping strategies and emergency department utilization. Most of the cited studies 

examine the relationship between coping and health care utilization using a composite measure 

of service use that represents the number of visits made to unspecified physicians and other 

health care providers for pain. Exhaustive searching of the biomedical literature yielded only a 

handful of studies where coping and health care utilization were examined in the context of ED 

or hospital use explicitly, and these studies were conducted primarily in the sickle cell 

population. 

 Early work by Gil, Abrams, Phillips, and Keefe (1989) and Gil, Abrams, Phillips, and 

Williams (1992) found support for an association between negative thinking/passive adherence 

(composite measures of catastrophizing, fear self-statements, anger self-statements, resting, 

heat/cold massage, taking fluids, isolation, and self-efficacy beliefs) and health service use 

among those afflicted by sickle cell disease. In 2002, these works were replicated among adult 

and paediatric sickle cell patients residing in the United Kingdom (Anie, Steptoe, & Bevan, 

2002a; Anie, Steptoe, Ball, Dick, & Smalling, 2002b). In these later works, coping efforts were 

captured using a modified version of the CSQ for sickle cell disease patients and health care use 

was captured as a self-report of visits to EDs, hospitals, and general practitioners over a 12-

month period. In both studies, ED and hospital admissions were combined to form an index 

score allowing for hospital and general practitioner visits to be analyzed separately with 

hierarchical regression. Among paediatric sickle cell patients, Anie et al. (2002b) determined that 

active coping (composite of ignoring pain sensations, self-statements, increasing activity, 

diverting attention, reinterpreting pain, and praying/hoping) accounted for an additional 16.4% of 

the variance in hospital use after inclusion of demographic (age, gender, ethnicity) and clinical 

characteristics (hemoglobin/complications) in the regression equation. No other coping strategies 
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(affective or passive adherence to treatment suggestions) were significant in models of hospital 

use by paediatric sickle cell patients. Furthermore, when pain frequency and severity were 

included in the hierarchical model, the contribution of active coping was reduced to only 9.4% of 

variance in hospital use (Anie et al., 2002b). Among adult patients, no coping factors were 

related to hospital or general practitioner use (Anie et al., 2002a). Results from these studies 

provide some evidence that active coping strategies are associated with ED and hospital use for 

individuals with sickle cell disease, although the explanatory power of these measures are 

reduced after considering other pain-related factors. It is unclear if the relationship between 

coping and ED use is generalizable to patient groups afflicted by other pain syndromes. 

 Summary. A review of the literature found evidence for an association between coping 

and health care use to be mixed. A small body of evidence suggested that passive self-care 

activities are associated with increased risk of health care use among CP patients in the general 

population (Andersson et al., 1999; Blyth et al., 2005), but the explanatory power of these 

measures are impacted by other demographic and clinical characteristics. Similar findings are 

documented in studies exploring these relationships with validated measures of coping in 

specific pain populations (Cronan et al., 2002; Kersh et al., 2001). Studies examining the 

correlates of improvement in interdisciplinary pain care do provide some evidence that changes 

in passive coping may help explain changes in health service use, at least in the short term (six-

months post-treatment), but the strength of these findings may be impacted by the inclusion of 

catastrophizing in composite measures of coping (Jensen & Karoly, 1991; Jensen et al., 2001; 

Jensen et al., 1994). 

 A few notable limitations in these past studies make additional study of the proposed 

relationship between coping and unplanned health care use necessary. The most obvious 
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shortcoming of previous studies (with a few exceptions) pertained to the repeated use of certain 

tools or methods for capturing coping and health care use among individuals with CP. The CSQ 

appears to be the most popular instrument for measuring coping (Anie et al., 2002a; Anie et al., 

2002b; Gil et al., 1989; Gil et al., 1992; Jensen & Karoly, 1991; Jensen et al., 1994; Kersh et al., 

2001) and this is problematic because the tool focuses primarily on adaptive/cognitive coping 

strategies. Repeated assessment of these domains may overlook the important contribution that 

certain maladaptive/behavioural coping strategies have in explaining health services use. In 

addition to this problem, indiscriminate use of certain measures on the CSQ may cause the 

relationship between coping and health care use to be confounded. The CSQ includes a measure 

of catastrophizing, which is now believed to be a CP appraisal that should be decoupled from 

measures of coping behaviour (Geisser et al., 1999; Jensen et al., 1991). Another area of 

improvement relates to the specificity of the health use measures. Most studies in this review 

captured health care use as the self-reported number of visits made to physicians or other 

providers; only a few studies inquired about hospital/ED use specifically and this was mostly in 

the sickle cell population. It is likely that the relationship between coping and health care use 

varies according to setting (e.g. primary versus tertiary care) and capture of health care use as 

physician visits alone makes it difficult to assess if this is true.  

 Finally, the sample sizes of the studies reviewed range from 67 to 1607 participants. In 

studies where the relationship between coping and health care utilization was examined within a 

general CP clinic population, sample sizes ranged from 94 to 141 (Jensen & Karoly, 1991; 

Jensen et al., 2001; Jensen et al., 1994). Some of these studies used factor analysis or PCA to 

create composite measures of coping to minimize the number of predictor variables in their 

multivariate analyses. While these dimension reduction techniques are indicated for small sample 
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sizes, they do make it more difficult to untangle the individual contribution that specific coping 

strategies make in explaining health care use or other aspects of CP adjustment. Jensen, Turner, 

& Romano (1992) have commented on this problem and have demonstrated the utility of 

individual coping scales in predictive models of CP adjustment previously. There is opportunity 

to assess the relationships between specific behavioural coping strategies and unplanned health 

care use in a large sample of CP clinic attendees. 
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Chapter 3 Methods 

Study Design 

 This observational study was based on data from a questionnaire completed by patients 

attending a southeastern Ontario Chronic Pain Clinic (SE-CPC) and who agreed to allow their 

data to be used for research purposes. Approval for this study was granted by the Queen’s 

University Health Sciences and Affiliated Hospital Research Ethics Board (HSREB) (see 

Appendix A). 

Study Setting 

 The SE-CPC is located in the South East Local Health Integration Network (SELHIN) and 

serves patients residing in the mixed urban and rural counties of Quinte, Hastings, Frontenac, 

Lennox & Addington, Leeds, and Lanark & Grenville (Ontario Local Health Integration 

Network, 2014). The SE-CPC has been in operation at its current site since the fall of 2011. The 

clinic operates five days a week and employs six physicians with specialty training in 

anesthesiology, pain medicine, neurosurgery, or obstetrics/gynaecology. In addition to medical 

specialists, patients receive collaborative care from physical and occupational therapists, social 

workers, and a mix of nursing professionals (Nurse Practitioners, Registered Nurses, Registered 

Practical Nurses). Medical interventions in this facility include, but are not limited to, trigger 

point injections, nerve blocks, epidural steroid injections, and infusions of lidocaine, magnesium, 

and ketamine. More recently, patients can also participate in a six-week pain self-management 

program. 

 A recent communication describing the service expansion plans of the SE-CPC after 

funding improvements in September 2015 documents the referral to triage and triage to first 

appointment times at the clinic (between March 1, 2014 and April 30, 2015) as 25.5 and 85.5 
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weeks respectively (Yen et al., 2016). In November 2016, the referral to triage time in the clinic 

had been reduced to ten days and the waiting list for care was approximately ten months. 

Data Collection 

 Unplanned health care visits for pain (outcome), CP coping strategies (exposure), and 

potential covariates for this study were captured by the Chronic Pain Surveillance Baseline 

Questionnaire (CPS-BQ) (see Appendix B). The CPS-BQ is a 16-page self-administered tool 

capturing the sociodemographic, psychological, and pain-related characteristics of patients 

during intake to the SE-CPC. Administration of the CPS-BQ is part of routine care and it is an 

important component of ongoing treatment, monitoring, and program evaluation at the clinic. 

After completion of the paper questionnaire, responses are entered into a surveillance database 

using FluidSurveysTM (Queen’s University, n.d.). Patients are assigned a unique study 

identification number to maintain anonymity in the surveillance database. 

Power Calculation 

 It was estimated that 573 participants would be needed to make the findings of a frequent 

unplanned health care user analysis generalizable at the population level. This estimate was 

calculated using the formula provided by Dillman (2000) (p. 206) and was based on the 

projection that approximately four million (4,097,484) Canadian adults suffer from CP and 

approximately 10% of these individuals (409,748) attend CP clinics in Canada. It was further 

assumed that roughly 16% of these individuals (65,559) would be frequent ED users. These 

numbers were based on a previously described national estimate of CP prevalence (14%), census 

data describing the total number of Canadian adults (29,267,746) (Statistics Canada, 2016), and 

the proportion of frequent ED users identified in a nationally representative sample of 

individuals with CP (Mann et al., 2016). The calculation is shown in Figure 3.1 and assumes a 
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sampling error within 0.03 of true population value and 95% confidence level.  

 

Figure 3.1 Sample size calculation 

Participant Ascertainment 

 Cases for this study were drawn as a convenience sample of clinic attendees who 

completed the CPS-BQ up to July 31, 2016 and permitted the use of their data in research. 

Patients 18 years or older were considered eligible for inclusion in the analysis. As of January 

2017, the SE-CPC surveillance database contained records for 969 cases. Participant 

ascertainment is detailed in Tables 3.1, 3.2, and 3.3. Cases with a first visit date after July 2016 

(n = 193) or who were less than 18 years old (n = 16) at the time of questionnaire completion 

were excluded from the analysis. Of the 760 cases eligible for inclusion, 123 did not permit the 

use of CPS-BQ data in research. After removing refusals, 637 cases were available for the 

analysis resulting in a response rate of 83.8 percent. 

 The final sample for this study was determined after omitting 78 cases due to missing data. 

Removed cases are outlined in Table 3.3. Cases were removed if they had no questionnaire 

completion date (n = 21), had no recorded data (n = 2), or lacked a matching hospital 

identification number in the participant log (n = 5). Twenty cases were omitted because 30% or 

more of the questionnaire was left blank. Case-wise deletion at this threshold was deemed 

acceptable because a small number of cases (n = 20) would be excluded from the analysis and it 

was believed that simple replacement of a high number of missing values for these individuals 

would likely introduce biased information. A recent simulation study indicated that the accuracy 

of simple methods for missing value treatment (e.g. imputation using the question mean for a 
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self-reported depression scale) deteriorate when the probability of missing data exceeds 10 

percent (Shrive, Stuart, Quan, & Ghali, 2006). Other simple methods of missing value 

replacement (e.g. case mean substitution for multi-item scales) have been shown to demonstrate 

similar instability when the percent of missing items exceed 20 to 30% (Fox-Wasylyshyn & El-

Masri, 2005). In addition to removing cases who completed less than 70% of the questionnaire 

overall, some cases were removed when there was a high amount of missing data among the 16 

coping measures. The 16 coping measures on the CPS-BQ map to eight unique coping domains. 

Each domain (guarding, resting, asking for assistance, etc.) is captured by two separate measures. 

Individuals who omitted a response to all of the 16 measures of coping (n = 9) were not included 

in the analysis. After removing cases with no coping data, the remaining cases were examined 

for completeness across each of the eight domains. Cases with missing data for both measures of 

a particular domain (i.e. if both measures for guarding were missing) were also removed from 

the analysis. This resulted in an additional 21 individuals being removed from the analysis 

because they did not have a complete measure of coping for the analysis. The final sample 

consisted of 559 unique cases who completed the CPS-BQ between September 2013 and July 

2016.  

Table 3.1 Eligible Cases in Chronic Pain Surveillance Database 

 N % 

Total cases in database (Jan 2017) 969 100.0 

Ineligible cases   

     First visit date after July, 2016 193 20.0 

     Age < 18 years 16 1.6 

Eligible cases 760 78.4 
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Table 3.2 Agreed to Allow CPS-BQ Data to be Used in Research (Response Rate) 

 N % 

Eligible cases 760 100.0 

     Refused 123 16.2 

Response rate 637 83.8 

  

Table 3.3 Final Study Sample After Data Preparation 

 N % 

Cases before data preparation 637 100.0 

     No survey completion date 21 3.3 

     No recorded data 2 0.3 

     No matching hospital identification number 5 0.8 

     Data quality issues 50 7.8 

Final study sample 559 87.8 

 

 Participants and refusals were compared on age and sex. Results of this bivariate analysis 

are presented in Table 3.4. Individuals who refused to allow their CPS-BQ data to be used in the 

study were significantly older than those who did not (Mean [SD] = 56.6 [14.7] versus 51.0 

[14.8], t = -3.76, p < .01). A similar observation was made when comparing cases that were 

included to those that were removed from the analysis. Results of this second comparison are 

presented in Table 3.5. Removed cases were significantly older than those who were included 

(Mean [SD] = 58.3 [13.9] versus 51.0 [14.8], t = -3.67, p < .01). No differences in sex or 

frequency of unplanned health care use were observed between those cases that were retained or 

omitted for the analysis. 
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Table 3.4 Study Participants and Non-Participants (Refusals) According to Age and Sex 

Variable 
Participants  

(n = 559) 

Refused 

(n = 123) 
Statistic (value) 

P Value 
 

Age, mean (SD) 51.0 (14.8) 56.6 (14.7) T ( -3.76) < .01 

Sex, n (%)   RR (95% CI)  

    Male 195 (83.3) 39 (16.7) 1.00  

    Female 364 (81.2) 84 (18.8) 1.12 (0.79-1.58) .53 
Refusals with missing values for age (n = 19) were recoded with the mean of the refusal cohort. Refusals 

with missing values for sex (n = 17) were recoded as female. 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation 

 

Table 3.5 Included and Removed Cases According to Age, Sex, and Unplanned Health Care 

Use 

 

Variable 
Included 

(n = 559) 

Removed 

(n = 55*) 

Statistic (value) 

 
P Value 

Age, mean (SD) 51.0 (14.8) 58.3 (13.9) T (-3.67) < .01 

Sex, n (%)   RR (95% CI)  

    Male 195 (92.9) 15 (7.1) 1.00  

    Female 364 (90.1) 40 (9.9) 1.38 (0.78-2.44) .29 

Unplanned visits, median (IQR)** 0.0 (2.0) 0 (0.0) U (17164) .07 
*A total of 78 cases were removed for data quality reasons; Cases with no survey completion date (n = 

21) and no recorded data (n = 2) were not available for the removed case analysis. Removed cases that 

were missing values for age (n = 18) and unplanned visits (n = 24) were recoded with mean and median 

values for the removed cohort. Removed cases with missing values for sex (n = 18) were recoded as 

female.  

**Combined visits to emergency department, urgent care, and walk in clinics [outcome] 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile range 

Measures 

 Predisposing characteristics (covariates). 

 Demographics. Demographic information such as participant age, sex, and usual living 

arrangement was captured using items one, two, and three on the Baseline History questionnaire 

of the CPS-BQ (see Appendix B). Response options for age were continuous data. Response 

options for sex were categorical and included the options “male” or “female”. Usual living 

arrangement included the response options: “with adults and children”, “with children”, “with 

other adults”, and “alone.” 
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 Age, sex, and living arrangement variables did not suffer from a high amount of missing 

data. The number of cases with missing values for each of the three measures approximated one-

percent. When plotted, the distribution of the unaltered age variable appeared normal, so cases 

with missing values (n = 8) were imputed with the mean response. Tabulation of the sex variable 

revealed that the largest proportion (65%) of respondents were female so cases with missing 

values (n = 7) were imputed as female. Tabulation of the living arrangement measure revealed 

that most (52%) participants lived with other adults. Cases with missing values (n = 6) for living 

arrangement were coded “with other adults”. The living arrangement variable was collapsed to 

the levels “with children”, “just adults”, and “alone” because small cell frequencies were 

observed when stratifying users according to the 90th percentile of unplanned health care visits 

for pain. The collapsed measure maintained its ability to capture differing levels of support and 

interdependence within the home. 

 Depression status. Depression status was assessed using the Patient Health Questionnaire-

9 (PHQ-9) in the CPS-BQ (see Appendix B). The PHQ-9 is a nine-item questionnaire derived 

from the depression module of the larger PHQ. The PHQ-9 is useful tool for establishing both 

the presence of depression and the severity of its related symptoms (Kroenke, Spitzer, & 

Williams, 2001). For the PHQ-9 questionnaire, participants are asked to indicate the number of 

days that they have been bothered by a variety of depressive symptoms (nine) over the past two-

weeks. Item responses range from zero to three and map to the categories “not at all”, “several 

days”, “more than half the days”, and “nearly every day.” The presence of depression is 

determined by the number, type, and duration of symptoms reported. Because each of the nine 

items can be scored from zero (not all) to three (nearly every day), a continuous score for 

depression severity can be calculated ranging from zero to 27. The PHQ-9 has well established 
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reliability and validity. The internal consistency coefficient is 0.89 (Cronbach’s alpha) and the 

test-retest stability coefficient is 0.84 (Kroenke et al., 2001; Kroenke, Spitzer, Williams, & 

Löwe, 2010). A common cut-off score for clinically significant depression is a score greater than 

or equal to 10 which indicates moderate to severe depression with high sensitivity (0.88) and 

specificity (0.88) (Kroenke et al., 2001). The classification boundary for moderate to severe 

depression has been utilized in other studies examining depression, CP, and health care 

utilization (Alschuler, Jensen, & Ehde, 2012; Mann et al., 2017). 

 Among the depression measures, question nine (suicidal ideation) had the greatest number 

of cases with missing values (n = 19). Questions four and seven had the least number of cases 

with missing values (n = 6). Missing values for each of the nine PHQ-9 measures were imputed 

with the median value for that question. Responses on the nine measures were summed and a 

categorical variable was created to classify individuals as having either none/mild or 

moderate/severe depression. A second categorical variable was created to identify cases who 

experienced suicidal ideation in the two-weeks prior to assessment. Suicidal ideation was 

indicated by a non-zero response to question nine. The median response for question nine, before 

missing value imputation, was zero. Replacement of missing values with the median ensured that 

cases with a non-response to question-nine did not get reclassified as being suicidal.  

 Opioid use. Opioid use was captured using item 16 on the Baseline History questionnaire 

of the CPS-BQ (see Appendix B). For this question, participants self-reported pain-related 

medication use using a predefined list. A free-text response asking ‘other, please specify…’ was 

also included to capture medications not on the list. In addition to mixed-opioid 

agonist/antagonist medications, response options for opioid use included various formulations 

(immediate/sustained release) of codeine, meperidine, hydromorphone, fentanyl, methadone, 
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morphine, Percocet, oxycodone, and Oxyneo. 

 The opioid use questions were examined for missing data. No cases had missing data for 

the 17 opioid measures (coded as use/non-use) from the predefined list. The free-text response 

was examined for consistency with the list response and to ensure that additional opioid use was 

not overlooked. A small number of individuals reported opioid use exclusively on the free text 

response. Opioid medications reported this way were mapped to an equivalent measure on the 

predefined list and were included in the final count of opioid-based medications used at baseline. 

Number of opioids used at baseline was the sum of affirmative responses to the 17 items on the 

predefined list and any extraneous use reported on the free-text response. To correct for small 

cell frequencies, the opioid use variable was categorized as none, one, and two or more.  

 Pain catastrophizing. Pain catastrophizing was captured using items A and B on page five 

of the CPS-BQ (see Appendix B). The two-item catastrophizing sub scale is a component of the 

reduced version of the 42-item CSQ (Jensen et al., 2003). The original (42 item) CSQ has well 

established reliability and validity. Among chronic back pain patients, the internal consistency 

(alpha) coefficients for the catastrophizing sub scale is 0.78 (Rosenstiel & Keefe, 1983) and test-

retest stability evaluations yields a reliability (correlational) coefficient of 0.91(Main & Waddell, 

1991). The two-item catastrophizing sub scale found on the reduced CSQ is also strongly 

correlated (R ≥ 0.90) with its parent sub-scale and it demonstrates statistically significant 

associations with measures of psychological functioning, disability, and pain (Jensen et al., 

2003). Respondents were asked to indicate how often they respond to pain with the belief that it 

is (1) “terrible… and never going to get any better” and (2) that they “can’t stand it anymore”. 

Response options for these questions ranged from zero to six. A zero response indicates never 

responding to pain with such a belief and a six response describes holding that particular belief 
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all the time. A catastrophizing score was computed by averaging the responses to the two 

questions. Possible scores for catastrophizing sub scale are continuous and range from zero to 

six. 

 Among the pain catastrophizing measures, the number of cases with missing values totaled 

three percent. Like the coping variables, missing values were imputed using both the mean and 

median values to determine which approach yielded a distribution that more closely resembled 

the unmodified data. Both techniques exerted minimal impact on the shape of the distribution as 

assessed with a density plot. Missing values for the pain catastrophizing measures were imputed 

using the mean to maintain consistency with the method of summary score calculation. 

 Enabling characteristics (covariates). 

 Household income. Household income was captured using item four on the Baseline 

History component of the CPS-BQ (see Appendix B). The five response options represent annual 

gross household income of less than $20,000 to $80,000 or higher per year. Tabulation of this 

variable identified 45 cases who did not have data for annual income. According to the Kingston 

Economic Development Corporation (KEDCO), the median (2016) household income for 

Kingston, Ontario was $74,464 per year. In the same year, the average household income was 

higher at $89,815 per year (KEDCO, 2017). A conservative approach for imputing missing 

values for household income was selected. Cases with missing values were reclassified as 

belonging to the $60,000 to $80,000 level because this figure reflected the income level most 

commonly found in one of the larger communities that the pain clinic serves. The household 

income variable was collapsed to the levels “greater than $60,000”, “$20,000 to $60,000” and 

“less than $20,000” to remedy small cell frequencies when stratifying users based on 90th 

percentile of unplanned health care visits for pain. 
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 Planned self-reported health care visits for pain. Number of self-reported visits made to 

primary care (family physician), specialists, and other health providers because of pain in the 

previous 12 months was captured using questions 10, 11, and 14 on the Baseline History 

component of the CPS-BQ (see Appendix B). Missing values for pain-related visits to primary 

care, specialists, and other health care providers were clustered and visualized within the full 

data set. Missing responses for the health care utilization variables were replaced with the 

median response because the distribution of these count measures was markedly non-normal 

(positively skewed).  

 In addition to reporting number of visits, participants could indicate the type of “other” 

provider using a predefined list and/or free-text response. Free-text responses to this question 

varied considerably and some answers raised questions about the integrity of previously recorded 

counts. In some instances, medical specialists (physicians) were listed as the “other” provider in 

the free-text response. Such responses were observed despite earlier quantification of visits made 

to family physicians and specialists for pain in the previous 12 months. In other situations, 

respondents failed to report the number of visits made to other providers but indicated the type of 

professional visited using the predefined list and/or free-text response. Manual review of the 

free-text response found answers belonging to three provider/service subgroups: (1) 

medical/surgical, (2) allied health, and (3) alternative medicine. Two cases had free-text 

responses that were unclear. The health care use variables were examined carefully for 

inconsistencies and corrected using a conservative approach. For example, large counts for 

specialist and “other” provider visits were replaced with their median values when respondents 

recalled visits to other providers, reported the provider type using the predefined list, and 

described medical/surgical specialists in the free-text response. This example highlights efforts to 
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minimize the inclusion of potentially inflated counts in the analysis when participants conflated 

answers to the health care use questions. Three new variables were created using a median split 

to classify individuals according to the number of self-reported visits to primary care, specialists, 

and other providers for pain in the previous 12 months. 

 Need characteristics (covariates). 

 Pain intensity. Pain intensity was captured using the visual analogue scale (VAS) on the 

Short-Form McGill Pain Questionnaire (SF-MPQ) in the CPS-BQ (see Appendix B). The VAS is 

a continuous scale represented by a horizontal line that is 10 cm (100 mm) in length. The 

horizontal line is anchored by two verbal descriptors for the symptom extremes, “no pain” (score 

of zero) and “worst pain possible” (score of 100 [100 mm scale]). Respondents are asked to mark 

an “X” on the line that represents how bad their pain is at the time of assessment. A pain 

intensity score is obtained by using a ruler to measure the distance on the 10-cm line between 

each anchor. Measurement yields a pain intensity score ranging from 0-100. Because the 

graphical distribution of this variable after mean/median imputation was not markedly different 

from the unmodified data, missing values for pain intensity were replace with the mean. 

 The validity and reliability of the visual analog scale (VAS) is well established and it is 

considered an acceptable method for capturing pain intensity in clinical trials of chronic pain 

treatment (Dworkin et al., 2005). Nevertheless, there is evidence that patients prefer to report 

pain intensity verbally (Dworkin et al., 2005; Peters, Patijn, & Lame, 2007) and that the VAS 

may be susceptible to data capture issues when cognitive impairment or comprehension 

difficulties are present (Dworkin et al., 2005). In this study, self-administration of the CPS-BQ 

precluded use of a verbal pain intensity measure. However, results of the VAS may be trusted 

because the tool has demonstrated high construct validity for patients receiving outpatient pain 
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care (loadings ≥ 0.94 [present, maximum, minimum, and average pain] on a single pain intensity 

construct using factor analysis) (Peters et al., 2007) and test-retest reliability coefficients are 

greater than 0.71 among patients receiving specialist rheumatology care (Ferraz et al., 1990 as 

cited in Hawker, Mian, Kendzerska, & French, 2011). 

 Pain frequency. The temporal aspect of the pain experience (frequency) was captured 

using item C on the CPS-BQ (see Appendix B). Response options for pain frequency were 

categorical and included “brief”, “intermittent”, or “continuous”. When tabulated, the most 

common response (79%) was “continuous” pain. Cases that had a missing a value for pain 

frequency (n = 4) were coded as having “continuous” pain. Due to small cell frequencies when 

stratifying participants according to the 90th percentile of unplanned visits, response options for 

pain frequency were collapsed to “brief, intermittent” and “continuous” only. Modification of the 

variable this way was appropriate because a small percentage (1%) reported having brief pain. 

 Pain location. Number of pain locations was captured using the pain manikin on the CPS-

BQ (see Appendix B). The diagram collects data on the (anterior/posterior) location where the 

participant has experienced any ache or pain for one day or longer in the previous month. Clinic 

staff mapped participant responses to any of 11 predefined areas: upper back, lower back, 

face/teeth, chest, neck/shoulder, stomach, hips, buttocks, head, arms/hands, and legs/feet. The 

number of shaded areas on the body diagram were summed to report the number of painful areas 

experienced by the participant at baseline. Resource constraints precluded the use of traditional 

scoring methods (e.g. grid and region scoring) for the body pain diagram. However, capture of 

pain location this way may be considered reasonably robust because a recent systematic review 

found “existing evidence supports adequate test-retest, interexaminer, and intraexaminer 

reliability for the measurement of pain distribution and location using the body pain diagram” for 
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patients with acute and chronic low back pain (Southerst et al., 2013, p. 458).  

 The pain location variable required careful preparation for inclusion in the analysis. As 

described, clinic staff mapped responses on the pain manikin to one of 11 different regions from 

a predefined list. A separate variable was created by staff to categorize “other” locations not 

captured by the predefined list. Each of the 11 measures derived from the predefined list had six 

cases with missing data. The number of responses for each region were tabulated and the free-

text variable was examined for unique responses. The free-text measure had 29 unique 

responses. A new variable was created to classify cases where the pain location was unknown. 

Pain location was classified as unknown when data for all of the 11 regional measures was 

missing and the free-text response was omitted by clinic staff. Free-text responses were classified 

according to the number of locations being reported (one or two) and this value was incorporated 

into a final count. Overall, number of pain regions ranged one to 11. A final variable classified 

individuals as experiencing pain in less than- or more than- five locations. A wider coding 

scheme yielded frequencies that were too small to use in the bivariate/multivariate analysis. 

Cases where the pain location was unknown were grouped with those reporting five or more 

locations. It is likely that a non-response to the pain-location question reflected an experience of 

diffuse, widespread pain. 

 Pain interference. Pain interference was captured using questions from the Brief Pain 

Inventory - Interference (BPI-I) sub scale located in the CPS-BQ (see Appendix B). The BPI-I 

measures how much pain has interfered in the past week with seven daily activities, including 

general activity, mood, walking ability, work, relations with others, enjoyment of life, and sleep. 

The CPS-BQ retains the first five items (general activity, mood, walking ability, normal work, 

and relations with other people) of the BPI-I sub scale. Response options for each activity ranges 
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from zero (does not interfere) to 10 (completely interferes). A score for pain interference is 

computed by averaging the responses for each activity. Possible scores range from zero to 10 

with higher scores reflecting greater activity interference due to pain (Cleeland, 2009; Turk, 

Fillingim, Ohrbach, & Patel, 2016). The BPI has been used in many CP populations and has well 

established reliability and validity. In a sample of individuals with a primary diagnosis of chronic 

non-cancer pain, Tan, Jensen, Thornby, & Shanti (2004) determined that the BPI-I subscale has 

high internal consistency with a calculated Cronbach alpha coefficient of 0.88. The authors also 

established the construct validity, concurrent predictive validity, and responsivity of the BPI-I in 

this population by examining the results of a factor analysis, observing the relationship between 

the two latent factors (pain intensity and pain interference) and disability, and by evaluating the 

statistical significance of changes in the BPI-I response across clinic visits (Tan et al., 2004).  

 In addition to its use in other studies of health care use by individuals with CP (Jonsdottir 

et al., 2015), the BPI is a recommended measure of physical functioning in CP clinical trials 

(Dworkin et al., 2005). Missing values for the BPI-I measures were imputed using the mean and 

median values of their respective distributions. Mean imputation was selected as an appropriate 

strategy for missing value treatment because it was consistent with the method of summary score 

calculation.  

 Physical and mental health-related quality of life. Physical and mental health related 

quality of life (HRQOL) was captured using the Short-Form-12 version 2 (SF12v2) on the CPS-

BQ (see Appendix B). The 12-item SF12v2 is a reduced version of the Short-Form Health 

Survey (SF-36) and is designed to capture subjective health and well-being. The SF12v2 has 12 

items measuring eight domains of health, and is used to calculate two component scores: (1) the 

physical component summary score (PCS) and (2) the mental component summary score (MCS). 
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Both scores range from zero to 100 and represent poor to optimal health (Cheak-Zamora, 

Wyrwich, & McBride, 2009). The larger SF-36 is recommended as a generic measure of 

functioning in CP clinical trials (Dworkin et al., 2005) and the reduced version (SF12v2) 

demonstrates sufficient reliability and validity (e.g. PCS and MCS scores have high internal 

consistency [Cronbach alpha > 0.8] and yield moderate to high test-retest coefficients [Interclass 

Correlation Coefficients > 0.6]) in the general population (Cheak-Zamora et al., 2009; Ware, 

Kosinski, & Keller, 1996). PCS and MCS scores were prepared in advance by a research 

assistant to Dr. VanDenkerkhof. Missing values for the PCS and MCS measures were imputed 

using the mean of their associated distributions. Mean imputation was selected because both 

measures approximated normal when graphed using density plots.  

 Coping strategy use (exposure). CP coping strategies were captured using the two-item 

version of the CPCI on the CPS-BQ (see Appendix B). The two-item version of the CPCI is a 

reduced version of the longer 65-item CPCI and contains 16 questions measuring eight coping 

strategies considered important during comprehensive pain care. Coping strategies captured by 

the tool include the use of guarding, resting, and asking for assistance to counter pain. The tool 

also captures use of relaxation, task persistence, exercise/stretching, seeking social support, and 

positive self-statements (Jensen et al., 2003). The original (65 item) CPCI has well established 

reliability and validity. Internal consistency (alpha) coefficients were previously found to range 

between 0.74 to 0.94 for each of the eight coping sub scales and a two-week test-retest 

evaluation yielded reliability (correlational) coefficients greater than 0.70 (Jensen et al., 1995). 

The two-item sub scales found on the reduced CPCI are strongly correlated (R ≥ 0.79) with those 

of the original CPCI and they demonstrate statistically significant associations with measures of 

psychological functioning, disability, and pain (Jensen et al., 2003). For the two-item CPCI, 
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respondents are asked to indicate the number of days (0-7) that each strategy is used (at least 

once daily) to cope with pain during the previous week. A score for each of the eight coping 

strategies is computed by averaging the responses for the two-measures capturing that particular 

strategy. Possible scores for each coping strategy are continuous and range from zero to seven. 

  Missing values and summary statistics for each of the 16 raw coping measures were 

visualized and calculated. After inspection of these results, missing values for each coping 

measure were imputed separately with the mean and median response to determine the overall 

impact that these methods had on the distribution of the unmodified data. Both methods resulted 

in minimal distortion to the 16 raw coping measures. Mean imputation was selected for missing 

value treatment to remain consistent with the process of summary score calculation. 

 Unplanned self-reported health care visits for pain (outcome). For the purpose of this 

study, number of unplanned health care visits were defined as visits made to EDs, urgent care 

centres, and walk-in clinics for pain in the 12 months before questionnaire completion (questions 

12 and 13 on the Baseline History component of the CPS-BQ, see Appendix B). The number of 

visits made to these settings were summed to represent unplanned visits for pain in the previous 

year. Self-reported health care use is a common measure in CP research (Andersson et al., 1999; 

Blyth et al., 2004; Mann et al., 2016; Tripp et al., 2006; Von Korff et al., 1991). Self-reported 

measures of use tend to be less reliable when a high number of visits are made and the 

respondent is asked to recount use over a long recall period. In such instances, the respondent 

may report fewer visits, but this varies according to population and setting (Petrou, Murray, 

Cooper, & Davidson, 2002; Ritter et al., 2001; Roberts, Bergstralh, Schmidt, & Jacobsen, 1996). 

Due to a high number of zero responses, the unplanned visits variable was dichotomized in two 

ways, at the 50th and 90th percentiles. The median cutoff corresponded with those reporting and 



 42 

not-reporting at least one unplanned health care visit for pain in the previous year. The 90th 

percentile was used to differentiate between infrequent (≤ 90th percentile) and frequent (> 90th 

percentile) unplanned health care users. The 90th percentile cutoff corresponded with four or 

fewer unplanned visits in the previous year. Those making five or more unplanned visits in the 

previous year were classified as frequent users. Use of the 90th percentile to identify frequent 

health care users has been employed in other studies of CP related health services use (Mann et 

al., 2016; Mann et al., 2017). 

 Missing values and summary statistics (mean, SD, median, skew, kurtosis, SE, IQR) for the 

unplanned health care use (i.e., ED, urgent care/walk-in clinic) variables were 

visualized/calculated for participants in the data set. Seven and eight percent of the responses 

were missing for the ED and urgent care/walk in clinic measures, respectively. In both instances, 

missing values were imputed using the median response (zero) because the distributions were 

markedly non-normal (positively skewed). Imputation of missing values in this conservative 

manner reduced the mean of ED (0.88 to 0.82) and urgent care/walk-in clinic visits (0.81 to 

0.75), but had no impact on the median response of either measure. 

Analysis 

 R statistical language. All data preparation and analysis was conducted using the R 

statistical language version 3.3.2 (R Core Team, 2016). 

 Univariate analysis. Each of the outcome, exposure, and covariate measures were 

examined graphically using a combination of box-plots, density plots, bar graphs, and histograms 

where appropriate. Measures of central tendency (mean and median), dispersion (SD, IQR) and 

kurtosis/skew were calculated for all numerical variables. Age, PCS, and MCS are presented as 

mean (SD) because these variables approximated normal during the data preparation phase. The 
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median response along with associated IQR was reported for all other continuous variables. 

Frequency and percent were tabulated for categorical variables.  

 Bivariate (unadjusted) analysis. The outcome in this study, unplanned visits for pain in 

the previous 12 months, was operationalized in two different ways to facilitate separate analyses. 

The main analyses used information about the median number of visits to classify individuals 

according to their frequency of unplanned health care use. A secondary analysis was conducted 

with users classified according to the 90th percentile to gain insight about the heaviest 

consumers. 

 In addition to coping strategies, participants were compared on each of the predisposing, 

enabling, and need characteristics according to the frequency of their unplanned health care use. 

In the first analysis, results from these bivariate comparisons represented the unadjusted 

relationship between these characteristics and at least one unplanned health care visit for pain in 

the 12 months before assessment in the CPC. In the second analysis, comparisons represented the 

unadjusted relationship between these characteristics and infrequent/frequent unplanned visits 

for pain in the same period.  

 Methods used for the bivariate analysis were the same for both renderings of the outcome. 

Group differences for the numerical measures were evaluated using the t-test or Mann-Whitney 

U test. Test selection was made after evaluating the distribution of each variable according to 

user status with the Shapiro-Wilk test (non-normal distribution indicated by p < .05). When the 

distribution of the variable deviated from a normal distribution for both levels of user status, the 

Mann-Whitney U test was used to evaluate group differences. Group differences for age, PCS, 

and MCS were evaluated using a t-test because the distributions approximated normal when 

stratified according to user status. Categorical variables and user status were cross-tabulated and 
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reported with an associated risk ratio (RR) and 95% CI. A test statistic was calculated to report 

the statistical significance of results tabulated by the contingency tables. Cell frequencies were 

sufficient (> 10) to use the chi-square test for group comparisons when the classification 

boundary for unplanned visits was ≥ 1 visit/year. For the second analysis (infrequent versus 

frequent use), the Fisher exact test was used to evaluate the statistical significance of the 

observations due to small cell frequencies in cross-tabulation (Plichta, & Kelvin, 2013). In 

addition to these simple comparisons, a univariable Poisson model with robust error variance 

was used to calculate an unadjusted RR and 95% CI for each measure. In both analyses, 

variables significant at p < .20 in the unadjusted analysis were considered eligible for inclusion 

in a final multivariate model. 

 Multivariate (adjusted) analysis. 

 Assessing multicollinearity of predictor variables. In regression analysis, multicollinearity 

describes a potentially problematic circumstance where one or more predictor variables can be 

modelled as a linear function of the other predictors (Hutcheson, 2011; Liao & Valliant, 2012; 

MRC Cognition and Brain Sciences Unit, 2015). Multicollinearity is problematic because it leads 

to misspecification of parameter estimates and it makes interpretation of individual effects 

difficult or impossible (Armstrong, 2015; Fox & Weisberg, 2011; Hutcheson, 2011). Strong 

linear relationships among predictors may generate improbable coefficients (both in magnitude 

and/or direction) or impede model formulation entirely (O’Brien, 2007). Highly correlated 

predictors can also introduce instability during the model building process and, in some 

instances, yield a final model with high explanatory power but no significant predictors (Liao & 

Valliant, 2012; MRC Cognition and Brain Sciences Unit, 2015; Plichta, & Kelvin, 2013).  

 Before modelling, all predictors (predisposing, enabling, need, and coping variables) were 
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evaluated for multicollinearity by calculating their associated variance inflation factor (VIF). 

Calculation of the VIF provides a mechanism for examining the potential (linear) relationship 

between three or more predictors and is considered superior to pairwise comparison of 

correlation coefficients (Baguley, 2013; Hutcheson, 2011; The Pennsylvania State University, 

2017). To calculate a VIF, each predictor is modelled as a function of the other predictors 

included in a multivariate model. The R2 obtained from this process represents the amount of 

variance explained in one predictor by the remaining predictors. The proportion of variance not 

explained by the other predictors is called the tolerance (equal to 1-R2). The VIF is the 

reciprocal of tolerance (equal to 1/1-R2) and a result of one indicates no correlation with the 

other predictors (O’Brien, 2007; Plichta, & Kelvin, 2013). The square root of the VIF is 

calculated to determine how much a variable is impacted by the relationship it shares with the 

other predictors. The result of this calculation quantifies how much the CI of the associated 

predictor (expands) relative to uncorrelated data (Fox & Weisberg, 2011). Many analysts 

consider multicollinearity to be a problem when the VIF for a particular variable exceeds four 

(O’Brien, 2007) as this represents a doubling (square root = 2.0) of the standard error for the 

coefficient in a regression model. A more conservative threshold of 2.5 (square root = 1.58) has 

been advocated by some analysts as this represents a R2 of 0.60 (Allison, 2012). The VIF has 

been used as a diagnostic tool for assessing the degree of multicollinearity among predictors in 

other studies of health care use in the setting of CP (Beehler et al., 2013; Keeley et al., 2008; 

Mann et al., 2017).  

 Calculation of the VIFs was accomplished using the Companion to Applied Regression 

(car) package for the R statistical language. The car package facilitates calculation of generalized 

VIF (GVIF) which accommodates categorical variables with more than one degree of freedom 
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(Fox & Monette, 1992; Fox & Weisberg, 2011). In this study, GVIF(1/(2*Df) values ranged from 

1.07 to 1.70. Because values were less than 2.00, the impact of multicollinearity was deemed to 

be minimal and all the predictor variables were considered eligible for inclusion in the 

multivariate model. 

 Modelling strategy. Logistic regression (LR) is frequently employed in clinical and 

epidemiological research and it is one of several methods that can be used to model a binary 

outcome. LR belongs to the family of statistical methods called generalized linear models 

(GLMs) that estimate the relationship between predictor and outcome via a link function. To 

interpret the findings of a LR model, estimated parameters from the link function are 

exponentiated and reported as an odds ratio (OR) (Hosmer, Lemeshow, & Sturdivant, 2013; 

Plichta, & Kelvin, 2013). As the name suggests, the foundational component of the OR is the 

odds. The odds of an event describe the relationship between event occurrence and non-

occurrence and the OR is the odds for one group divided by the odds of another (Plichta, & 

Kelvin, 2013). LR is attractive because it models the probability of an outcome while 

simultaneously controlling for the effects of other covariates. 

 Risk is defined as “the number of occurrences out of the total” and the RR is “the risk of 

getting the outcome given one condition divided by the risk given another condition” (Plichta, & 

Kelvin, 2013, p. 323). The RR is widely considered to be a more intuitive measure of effect than 

the OR (Grant, 2014). While it is acceptable to interpret the OR obtained from a LR as a RR 

when the outcome is rare (< 10%), great care must be taken when using these two measures 

interchangeably (McNutt, 2003). A recent study by Knol et al. (2011) found that the OR is a 

popular measure in randomized controlled trials (RCTs) and that it overestimates the underlying 

RR by more than 20% with regular frequency. It is for this reason that other statistical methods 
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such as cox, binomial, and Poisson regression are preferable to LR when the metric of interest is 

the RR (Knol, Le Cessie, Algra, Vandenbroucke, & Groenwold, 2012). 

 In this study, the outcome (unplanned visits for pain) was dichotomized after examining 

the median and 90th percentile of visits. In both instances, the outcome was rendered as a binary 

response making LR an appropriate modelling strategy for the multivariate analysis. However, 

the frequency of occurrence of the outcome was > 10% when unplanned visits were 

dichotomized using  ≥ 1 visit/year as the cutoff point. Therefore, Poisson regression was the 

modelling strategy selected for this study. Poisson regression is typically used to model count 

data characterized by discrete, non-negative values that occur over a fixed time, area, or volume 

(Hilbe, 2014). Data conforming to the Poisson distribution is also right skewed and 

equidispersed. Equidispersion describes a situation where both the mean and variance of a 

distribution are equal (Hayat & Higgins, 2014; Hutchinson & Holtman, 2005). The mean and 

variance of unplanned health care visits for pain (when dichotomized according to the ≥ 1 

visit/year split) was 0.31 and 0.21 respectively. When reported as a binary outcome, unplanned 

health care visits was underdispersed. As Hilbe (2014) describes, equidispersion is rare in real 

data sets, so a variety of modelling strategies can be used when this characteristic of the Poisson 

distribution is violated.  

 Robust error variance correction is one way to model count data that violates the principle 

of equidispersion. Zou (2004) provides background on this procedure and terms it “modified 

Poisson regression” (p. 703). Modified Poisson regression uses a sandwich estimator to correct 

the standard error (SE) of estimated coefficients and it has demonstrable utility in modelling 

situations where variance overestimation and underestimation has occurred (Zou, 2004; Zou & 

Donner, 2013). Compared to other modelling strategies, modified Poisson regression is more 
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resistant to outliers (Chen, Shi, Qian, & Azen, 2014) and it is less likely than binomial regression 

to result in non-convergence (Coutinho & Scazufca, 2008; Knol et al., 2012; Zou, 2004). 

Modified Poisson regression also handles continuous predictors more aptly than other modelling 

strategies (Chen et al., 2014) and its point and interval estimates tend to be more accurate than 

those obtained from methods that do not apply a variance adjustment (Barros & Hirakata, 2003).  

 For this analysis, two functions were created ‘robust_estimator’ and ‘robust_poisson’ (see 

Appendix C). The first function, robust_estimator, used a sandwich estimator to calculate robust 

SEs and CIs for coefficients obtained from an unmodified Poisson model. This function required 

the ‘sandwich’ package (Zeileis, 2004) for the R statistical language and the code was inspired 

by methods described in Hilbe (2014) and a tutorial published by the University of California, 

Los Angeles (UCLA) (Hilbe, 2014; UCLA Statistical Consulting Group, n.d.). The second 

function, robust_poisson, served as a wrapper function that returned a modified Poisson model 

with estimated coefficients (raw/exponentiated), robust estimates of SE, robust CIs, and 

measures of overall dispersion/fit. The wrapper function was created to simplify the model 

building process and to ensure that the statistical significance of each predictor was evaluated 

after calculation of robust SEs.  

 Validation of the selected modelling strategy. Cross-tabulated results for the depression 

status variable were compared to estimates obtained from univariable logistic, Poisson, and 

modified Poisson regression models to verify the output of the custom functions. This process 

also provided support for method selection in the multivariate analysis and demonstrated how 

estimates vary according to different renderings of the outcome. Results for unplanned health 

care users when using ≥ 1 visits/year as the cutoff are presented first.  

 In simple cross-tabulation, those with moderate to severe depression had 1.96 times the 
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risk (RR = 1.96, 95% CI = 1.45 to 2.64, p < .01, ref = no or mild depression) of making at least 

one unplanned health care visit for pain in the year preceding CPS-BQ completion. When the 

same comparison was made using univariable logistic regression, the odds of making an 

unplanned visit for pain was 2.57 times greater for those with moderate to severe depression (OR 

= 2.57, 95% CI = 1.74 to 3.86, p < .01, ref = no or mild depression). Univariable Poisson and 

modified Poisson regression models were fit to determine if they provided more precise point 

and interval estimates than LR. For the unmodified Poisson model, the magnitude of risk was 

equal to the cross-tabulated results but the CI surrounding the estimate was wider (RR = 1.96, 

95% CI = 1.40 to 2.79, p < .01, ref = no or mild depression). Estimates from the modified 

Poisson regression model were equivalent to the cross-tabulated results (RR = 1.96, 95% CI = 

1.45 to 2.64, p < .01, ref = no or mild depression). Findings from the univariable LR were not 

consistent with results from the cross-tabulation or Poisson models. In this instance, LR 

overestimated the underlying RR by 31 percent. Nearly a third (31.5%) of the clinic sample 

reported making at least one unplanned health care visit for pain in the year preceding CPS-BQ 

completion. The level of disagreement between these measures was not surprising given the 

relatively high frequency of the outcome.  

 Findings from logistic, Poisson, and modified Poisson regression models were also 

compared to cross-tabulated results for moderate to severe depression according to the secondary 

rendition of the outcome. As described, the 90th percentile was used to classify users who made 

infrequent (≤ 90th percentile) and frequent (> 90th percentile) unplanned visits for pain. Frequent 

unplanned use was demonstrated by a small group of individuals (n = 50). When cross-tabulated, 

those with moderate to severe depression had 2.54 times the risk (RR = 2.54, 95% CI = 1.30 to 

4.97, p < .01, ref = no or mild depression) of frequent unplanned health care use in the year 
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preceding CPS-BQ completion. When the same comparison was made using univariable LR, the 

odds of frequent unplanned health care use for pain was 2.74 times greater for those with 

moderate to severe depression (OR = 2.74, 95% CI = 1.39 to 5.91, p < .01, ref = no or mild 

depression). Univariable Poisson and modified Poisson models were fit to see if these strategies 

improved the precision of the estimate. For the unmodified Poisson model, the magnitude of risk 

was equal to the cross-tabulated results and the CI surrounding the estimate was narrower (RR = 

2.54, 95% CI = 1.32 to 4.37, p < .01, ref = no or mild depression). The increase in precision was 

accompanied by a slight reduction in significance. Findings from the modified Poisson 

regression model were the most consistent with the cross-tabulated results. The RR and 95% CI 

from the modified Poisson model were identical to those estimated in cross-tabulation (RR = 

2.54, 95% CI = 1.30 to 4.97, p < .01, ref = no or mild depression). Even in the setting of a rare 

outcome (frequent unplanned visits for pain), LR overestimated the underlying RR by eight 

percent. Taken together, these results validate the use of a statistical method that estimates the 

RR directly for both renditions of the outcome. Modified Poisson regression was selected 

because it demonstrated the greatest consistency with the cross-tabulated results in both 

comparisons.  

 Different clinical subsets. As described, participants for this study were drawn from a 

convenience sample of individuals who completed the CPS-BQ. Respondents to the 

questionnaire can be divided into three main groups. The first group (n = 244) was comprised of 

individuals who completed the questionnaire before any contact with the SE-CPC or similar pain 

service/provider. For these individuals, the CPS-BQ was considered a true baseline assessment. 

The second group (n = 145) was individuals who completed the questionnaire and reported 

previous contact with the SE-CPC or similar pain service/provider. In this situation, the CPS-BQ 
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cannot be considered a true baseline assessment. The final group (n = 170) comprised individuals 

whose previous contact/non-contact with either the SE-CPC or a related CP service/provider 

could not be determined. 

 There are two reasons why some individuals completed the CPS-BQ after intake to the SE-

CPC. The first reason related to the time of the participants’ enrolment and the second related to 

organizational issues in the clinic. When the CPS-BQ was first implemented, most individuals 

completing the questionnaire were already attending the clinic or were being cared for by clinic 

staff in different settings. Later, data collection was impacted because patients were not being 

approached at intake and completed questionnaires were not being retrieved. Both scenarios 

meant that some individuals completed the questionnaire after their first visit to the SE-CPC.  

 Two separate bivariate analyses were conducted to determine if time of assessment and 

reporting status about previous contact with CP services impacted the study results. The first 

assessment compared true baseline patients (n = 244) to those completing the questionnaire at a 

later point in their CP care (n = 145). Results of this analysis are presented in Table 3.6. Those 

completing the CPS-BQ after contact with the SE-CPC (or related service/provider) reported a 

greater number of specialist visits in the previous year when compared to true baseline patients 

(Median[IQR] = 2.0 [3.0] versus 1.5 [3.0], U = 14450, p < .01). Those reporting previous contact 

with a CPC also used asking for assistance more often to deal with pain (Median [IQR] = 4.3 

[4.5] versus 3.5 [4.6], U = 15402, p = .03). No differences were observed for the remaining 

demographic, health care use, and coping related measures in the first comparison.  
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Table 3.6 Characteristics of Participants Assessed Before and After CPC Contact 

Variable 

Completion  

before CPC 

contact 

(n = 244) 

Completion  

after CPC 

contact 

(n = 145) 

 

P Value 
Statistic (value) 

RR (95% CI) 

Demographics     

   Age, mean (SD) 49.6 (14.9) 52.4 (14.4) T (-1.82) .06 

   Sex, n (%)     

     Male 94 (66.2) 48 (33.8) 1.00   

     Female 150 (60.7) 97 (39.3) 1.16 (0.88-1.53) .28 

   Annual household income, n (%)     

     Greater than $60,000 92 (60.9) 59 (39.1) 1.00   

     $20,000 to $60,000 102 (62.6) 61 (37.4) 0.95 (0.72-1.26) .76 

     Less than $20,000 50 (66.7) 25 (33.3) 0.85 (0.58-1.24) .40 

Healthcare visits (12 mos.), median (IQR)     

     Primary care visits 4.0 (4.0) 4.0 (4.0) U (17950) .80 

     Specialist visits 1.5 (3.0) 2.0 (3.0) U (14450) < .01 

     Other providers 2.0 (8.0) 1.0 (7.0) U (18449) .45 

     Unplanned visits* 0.0 (2.0) 0.0 (1.0) U (19154) .09 

Coping Strategies [/7], median (IQR)     

     Guarding 4.0 (3.5) 5.0 (3.0) U (15998) .11 

     Resting 4.5 (3.5) 4.5 (2.5) U (18206) .62 

     Asking for assistance 3.5 (4.6) 4.3 (4.5) U (15402) .03 

     Relaxation 3.5 (3.6) 4.0 (4.5) U (16045) .12 

     Task-persistence 3.0 (3.0) 3.0 (3.5) U (17789) .92 

     Exercise/stretching 3.5 (4.0) 3.5 (4.0) U (17696) .99 

     Seeking social support 3.0 (4.0) 2.4 (4.0) U (18912) .25 

     Positive self-statements 3.5 (3.5) 3.5 (3.0) U (17631) .95 
*Combined visits to emergency department, urgent care, and walk-in clinics [outcome] 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile Range; CPC = Chronic Pain Clinic
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 The second assessment compared those reporting (n = 389) and not-reporting (n = 170) on 

previous contact/non-contact with the SE-CPC or similar pain service/providers. Results of this 

analysis are presented in Table 3.7. The bivariate comparison found statistically significant 

differences among measures for primary care and specialist visits for pain. Statistically 

significant differences were also observed for the coping strategies asking for assistance, 

relaxation, exercise/stretching, and positive self-statements to deal with pain. Because 

differences were observed, a new variable was created to classify individuals according to their 

CPS-BQ completion time. Response options for the new variable included “before contact with 

CPC”, “after contact with CPC”, and “unknown”. The association between CPS-BQ completion 

time and unplanned health care use was not statistically significant in the multivariate analysis. 

The variable was left in the final model(s) to control for bias introduced by different 

questionnaire completion time. 
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Table 3.7 Characteristics of Those Reporting and Not-Reporting Previous Clinic Contact 

 

Variable 

Reported on  

CPC contact 

(n = 389) 

Unknown 

CPC contact 

(n = 170) 

Statistic (value) 

RR (95% CI) 
P Value 

Demographics     

   Age, mean (SD) 50.7 (14.8) 51.8 (15.0) T (-0.78) .43 

   Sex, n (%)     

     Male 142 (72.8) 53 (27.2) 1.00  

     Female 247 (67.9) 117 (32.1) 1.18 (0.89-1.55) .22 

   Annual household income, n (%)     

     Greater than $60,000 151 (67.1) 74 (32.9) 1.00  

     $20,000 to $60,000 163 (73.8) 58 (26.2) 0.79 (0.59-1.06) .12 

     Less than $20,000 75 (66.4) 38 (33.6) 1.02 (0.74-1.40) .89 

Healthcare visits (12 mos.), median (IQR)     

     Primary care visits 4.0 (4.0) 4.0 (8.0) U (27562) < .01 

     Specialist visits 2.0 (3.0) 2.0 (3.7) U (27470) < .01 

     Other providers 2.0 (8.0) 2.0 (10.0) U (30895) .19 

     Unplanned visits* 0.0 (1.0) 0.0 (2.0) U (32189) .54 

Coping Strategies [/7], median (IQR)     

     Guarding 4.5 (3.5) 5.0 (3.0) U (30138) .09 

     Resting 4.5 (3.0) 5.0 (3.5) U (30350) .11 

     Asking for assistance 4.0 (4.5) 4.6 (4.0) U (29352) .03 

     Relaxation 3.5 (4.0) 4.0 (3.0) U (29476) .04 

     Task-persistence 3.0 (3.5) 2.5 (3.5) U (35876) .10 

     Exercise/stretching 3.5 (4.0) 4.0 (4.0) U (29599) .04 

     Seeking social support 2.5 (4.0) 3.0 (3.5) U (31975) .53 

     Positive self-statements 3.5 (3.5) 5.0 (3.5) U (26839) < .01 
*Combined visits to emergency department, urgent care, and walk-in clinics [outcome] 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile Range
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 Model building process. A hierarchical approach guided by the BMHSU was used to build 

the final models of unplanned health care use (≥ 1 visit(s)/year split and 90th percentile split) 

using modified Poisson regression. Predisposing characteristics remaining statistically significant 

with a p-value less than or equal to .20 in the unadjusted analysis were entered as block one. The 

same criteria were used for deciding which enabling characteristics were entered as block two, 

which need characteristics were entered as block three, which wellness-focused coping strategies 

were entered as block four, and which illness-focused coping strategies were entered as block 

five. Beginning with the first block, variables were entered together and those with p-values 

greater than .05 were removed. This process started with the least significant and continued until 

only variables with p-values less than .05 remained. If a variable from a previous block lost 

significance (p-value greater than .05) during the addition of subsequent block, it was removed 

and the model building continued. This process was repeated until all five blocks had been 

entered and only variables with p-values less than .05 remained.  
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Chapter 4 Results 

 Five hundred and fifty-nine patients agreed to allow their baseline questionnaire data to be 

used for research purposes and provided sufficiently completed questionnaires to allow their data 

to be included in the current analysis. 

Characteristics of Clinic Attendees 

 Predisposing characteristics. Sociodemographic and clinical characteristics of 

participants (n = 559) are presented in Table 4.1. Attendees of the SE-CPC were predominantly 

(65.1%) female and the mean age was 51.0 (SD = 14.8) years. Most (82.7%) respondents lived 

with other adults/children and a smaller number (17.3%) reported living alone. More than half 

(61.2%) of the clinic sample reported experiencing moderate to severe depression and nearly a 

quarter (23.8%) reported having thoughts of suicide in the two weeks prior to questionnaire 

completion. Forty-eight percent (48.1%) of participants reported no opioid use, one-third 

(34.7%) reported using one, and 17.2% reported using two or more opioid containing 

medications. The median (IQR) pain catastrophizing score was 4.0 (2.0) suggesting that harmful 

beliefs about pain, including the belief that pain will “never get better”, were frequently 

entertained by clinic attendees. 

Table 4.1 Predisposing, Enabling, and Need Characteristics of Sample 

Predisposing   

     Age, mean (SD) 51.0 (14.8) 

     Sex, n (%)    

          Male 195 (34.9) 

          Female 364 (65.1) 

     Usual living arrangement, n (%)    

          Children 167  (29.9) 

          Just Adults 295  (52.8) 

          Alone 97  (17.3) 

     Depression status, n (%)    

          None, mild 217  (38.8) 

          Moderate, severe 342  (61.2) 
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Table 4.1 Continued 

     Suicidal ideation, n (%)   

          No 426 (76.2) 

          Yes 133 (23.8) 

     Number of opioids used, n (%)   

          None 269 (48.1) 

          One 194 (34.7) 

          Two or more 96 (17.2) 

     Pain catastrophizing [/6], median (IQR) 4.0 (2.0) 

Enabling   

     Annual household income, n (%)    

          Greater than $60,000 225  (40.3) 

          $20,000 to $60,000 221  (39.5) 

          Less than $20,000 113  (20.2) 

Need   

     Pain intensity [/100], median (IQR) 58.0 (34.5) 

     Temporal boundary of pain, n (%)    

          Brief, intermittent 114  (20.4) 

          Continuous 445  (79.6) 

     Number of pain locations, n (%)    

          Less than five 389  (69.6) 

          Five or more, unknown 170  (30.4) 

     Pain interference [/10], median (IQR)   

          General activity 7.0 (2.0) 

          Mood 7.0 (3.0) 

          Walking ability 6.0 (5.0) 

          Normal work 8.0 (3.0) 

          Relationships 6.0 (5.0) 

     Perceived HRQOL [/100], mean (SD)   

          Physical 31.2 (9.5) 

          Mental 39.7 (11.6) 
SD = Standard Deviation; IQR = Interquartile Range; HRQOL = Health Related Quality of Life 

 Enabling characteristics. Household income and previous health care use for participants 

(n = 559) are presented in Tables 4.1 and 4.2. Most participants (79.8%) resided in the middle 

($20,000 to $60,000) and high (greater than $60,000) income brackets; 20.2% (n = 113) reported 

a household income of less than $20,000 per year. Routinely scheduled health care visits for pain 

were common among clinic attendees. Overall, respondents self-reported a median (IQR) of 4.0 

(4.0) visits to primary care, 2.0 (3.0) visits to specialists, and 2.0 (8.0) visits to other health care 

providers for pain in the year preceding CPS-BQ completion. The most frequent users (top 10%) 
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of primary care practitioners (n = 37), specialists (n = 54), and other health care providers (n = 

54) accrued more than 12, 7, and 24 pain-related visits to these settings in the same period (see 

Table 4.4). 

Table 4.2 Health Care Visits in the Year Prior to CPS-BQ Completion  

Variable Mean (SD) Median (IQR) Skew Kurtosis SE 

Unplanned* 1.4 (3.8) 0.0 (2.0) 5.8 51.7 0.1 

Primary Care 5.6 (7.0) 4.0 (4.0) 5.9 63.3 0.3 

Specialists 3.1 (4.8) 2.0 (3.0) 4.6 33.0 0.2 

Other 8.2 (18.7) 2.0 (8.0) 4.8 33.0 0.7 
*Combined visits to emergency department, urgent care, and walk-in clinics [outcome] 

SD = Standard Deviation; IQR = Interquartile Range; SE = Standard Error 

 Need characteristics. Pain characteristics for the clinic sample are summarized in Table 

4.1. The median (IQR) pain intensity score was 58.0 (34.5) [out of 100] and 79.6% reported pain 

that was continuous in nature. Most participants (69.6%) reported pain in one to four body 

regions in the month preceding questionnaire completion. Thirty percent (30.4%) reported pain 

in five or more regions. For those reporting pain in five or more regions (n = 170), the top five 

sites were legs/feet (82.9%), neck/shoulder (80.5%), lower back (75.8%), arms/hands (62.9%), 

and upper back (58.8%). Overall, the median (IQR) pain interference score was 6.6 (3.3) out of 

10. The highest pain-interference scores were observed for measures relating to work (Median = 

8.0; IQR = 3.0), general activity (Median = 7.0, IQR = 2.0), and mood (Median = 7.0, IQR = 

3.0). The mean (SD) physical (PCS) and mental (MCS) quality of life scores were 31.2 (9.5) and 

39.7 (11.6) respectively. 

 Coping strategy use (exposure). Coping strategy use by the study cohort (n = 559) is 

presented in Table 4.3. In the week preceding CPS-BQ completion, wellness-focused coping 

strategies were used for a median (IQR) of 4.0 (3.2) days for positive self-statements, 3.5 (4.0) 

days for exercise/stretching, 3.5 (3.5) days for relaxation, 3.0 (3.5) days for task-persistence, and 

2.5 (3.5) days for seeking social support. Illness-focused coping strategies were used a median 
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(IQR) of 4.5 (3.5) days for guarding, 4.5 (3.0) days for resting, and 4.0 (4.1) days asking for 

assistance.  

Table 4.3 Coping Strategy Use in the Week Prior to CPS-BQ Completion 

Coping strategy use [/7] Median (IQR) Mean (SD) Skew Kurtosis SE 

Guarding 4.5 (3.5) 4.4 (2.1) -0.4 -0.8 0.09 

Resting 4.5 (3.0) 4.5 (2.0) -0.4 -0.6 0.09 

Asking for assistance 4.0 (4.1) 3.8 (2.5) -0.2 -1.3 0.11 

Relaxation 3.5 (3.5) 3.6 (2.3)  0.0 -1.1 0.10 

Task persistence 3.0 (3.5) 3.0 (2.2)  0.2 -0.9 0.09 

Exercise/stretching 3.5 (4.0) 3.7 (2.3) -0.1 -1.1 0.10 

Seeking social support 2.5 (3.5) 2.9 (2.3)  0.3 -1.1 0.10 

Positive self-statements 4.0 (3.2) 4.2 (2.1) -0.3 -0.8 0.09 
SD = Standard Deviation; IQR = Interquartile Range; SE = Standard Error 

 Unplanned health care visits for pain (outcome). The number of unplanned health care 

visits for pain in the 12 months prior to CPS-BQ completion is presented in Table 4.4. The 

frequency of visits ranged from zero to 50 with a median of zero (IQR = 2.0). Given more than 

half the sample did not make unplanned visits, the primary outcome measure was split at ≥ 1 

unplanned visit. Thirty-one percent (n = 176) reported at least one unplanned visit to a health 

care setting for pain in the 12 months preceding assessment. When stratified according to the 

90th percentile, the frequent users (> 90th percentile; n = 50) reported five or more unplanned 

visits per year and accounted for 67% (544/815) of all reported visits to EDs, urgent care, and 

walk-in clinics during the observation period. Infrequent unplanned health care users (≤ 90th 

percentile; n = 509) reported a total of 271 visits to these settings during the same period. 

Therefore, combined frequent users had approximately twice as many unplanned visits as 

infrequent users. 
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Table 4.4 Health Care Visits According to 50th and 90th Percentile Cut-offs 

   Infrequent Users Frequent Users 

 Bottom 50% Top 50% (≤ 90th percentile) (> 90th percentile) 

Variable Visits/yr N (%) Visits/yr N (%) Visits/yr N (%) Visits/yr N (%) 

Unplanned* 0 383 (68.5)  1+ 176 (31.5)  ≤   4 509 (91.0)    5+ 50 (9.0) 

Primary Care ≤ 4 344 (61.5) 5+ 215 (38.5) ≤ 12 522 (93.4) 13+ 37 (6.6) 

Specialists ≤ 2 350 (62.6) 3+ 209 (37.4) ≤   7 505 (90.3)   8+ 54 (9.7) 

Other ≤ 2 342 (61.2) 3+ 217 (38.8) ≤ 24 505 (90.3) 25+ 54 (9.7) 
*Combined visits to emergency department, urgent care, and walk-in clinics [outcome]
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The Association Between Predisposing, Enabling, and Need Characteristics with 

Unplanned Health Care Visits for Pain 

 Predisposing characteristics and unplanned visits (one or more visits). Results of the 

unadjusted analysis of predisposing characteristics and unplanned health care use are presented 

in Table 4.5. Those reporting at least one unplanned visit were significantly younger than users 

reporting no visits (Mean [SD] = 47.4 [15.5] versus 52.7 [14.2], t = 3.84, p < .01) and for each 

year older, risk of reporting at least one unplanned visit for pain decreased by approximately 

two-percent (RR = 0.98, 95% CI = 0.97 to 0.99, p < .01). Differences in depression status, 

number of opioids used, and pain catastrophizing were also statistically significant in the 

unadjusted analysis. When compared to those with no or mild depression, those screening 

positive for moderate to severe depression had nearly two-times the risk of reporting unplanned 

visit(s) for pain in the previous 12 months (RR = 1.96, 95% CI = 1.45 to 2.64, p < .01). Similar 

measures of association were observed for those reporting the use of one (RR = 1.76, 95% CI = 

1.32 to 2.36, p < .01, ref = none) and two or more opioids (RR = 2.12, 95% CI = 1.55 to 2.91, p 

< .01, ref = none) on the CPS-BQ. Regarding negative beliefs about pain, those reporting 

unplanned visit(s) had significantly higher catastrophizing scores than those who did not 

(Median [IQR] = 4.5 [2.0] versus 4.0 [2.0], U = 29502, p < .01). In the univariable modified 

Poisson regression model, each unit increase in the pain catastrophizing score was associated 

with a 10% increase in risk (RR = 1.10, 95% CI = 1.01 to 1.20, p = .01) of unplanned health care 

use in the 12 months preceding CPS-BQ completion. Differences in sex, usual living 

arrangement, and suicidal ideation were not statistically significant (p < .05) in the unadjusted 

analysis. 

 Enabling characteristics and unplanned visits (one or more visits). Results of the 
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unadjusted analysis for enabling characteristics and unplanned health care use are also presented 

in Table 4.5. Lower levels of household income and higher frequencies of primary care use were 

associated with unplanned health care use in the previous 12 months. When compared to those in 

highest income bracket (> $60,000 per year), the risk of an unplanned visit(s) was 1.36 times 

greater (RR = 1.36, 95% CI = 1.01 to 1.84, p = .03) for middle income earners ($20,000 to 

$60,000) and 1.70 times greater (RR = 1.70, 95% 1.23 to 2.33, p < .01) for the lowest (less than 

$20,000/year) income group. In addition to findings related to income, those reporting five or 

more visits to primary care had nearly double the risk (RR = 1.92, 95% CI = 1.50 to 2.44, p < 

.01) of reporting unplanned health care use when compared to those using primary care less 

frequently. Visits to specialists and other health care providers were not associated with 

increased risk of unplanned health care use in the unadjusted analysis. 

 Need characteristics and unplanned visits (one or more visits). Analysis of need 

characteristics and unplanned health care use is presented in Table 4.5. Statistically significant 

differences in pain intensity, interference, and physical/mental health related quality of life were 

observed in the unadjusted analysis. When compared to non-users, median (IQR) pain intensity 

was greater for individuals reporting at least one unplanned visit for pain during the observation 

period (65.5 (30.2) versus 55.5 (36.5), U = 26718, p < .01). Estimation of a univariable modified 

Poisson regression model also determined that each unit increase of pain intensity was associated 

with a small but significant increase in risk (RR 1.01, 95% CI = 1.00 to 1.01, p < .01) of 

unplanned health care use for pain. In addition to higher pain intensity, unplanned health care 

users reported greater interference with activities of daily living. Distributional differences for 

these scores were statistically significant (p < .05) and each unit increase in the interference 

scores was associated with a four to 11 percent increase in risk of making an unplanned visit(s) 
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in the year prior to CPS-BQ completion (see Table 4.5). The greatest increase in risk for 

unplanned health care use was associated with work related interference (RR = 1.11, 95% CI = 

1.04 to 1.18, p < .01) and interference with general activity (RR = 1.10, 95% CI = 1.03 to 1.17, p 

< .01). Physical (PCS) and mental (MCS) health related quality of life scores also demonstrated 

statistically significant associations with unplanned use in the unadjusted analysis. The PCS and 

MCS for those reporting unplanned visit(s) was significantly lower than those who did not report 

visits (Mean [SD] = 29.8 [9.2] versus 31.9 [9.5], t = 2.35, p < .01) and (Mean [SD] = 37.1 [10.8] 

versus 40.9 [11.8], t = 3.70, p < .01). Each unit increase in the PCS and MCS (higher scores 

equal greater subjective quality of life) was associated with a two-percent decrease in risk (RR = 

0.98, 95% CI = 0.97 to 0.99, p = .01 or less) of unplanned health care use. The temporal 

boundary of pain (intermittent versus continuous pain) and number of pain locations reported in 

the month before assessment were not associated with unplanned health care visits for pain in the 

unadjusted analysis.  
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Table 4.5 Characteristics of Those Who Did and Did Not Make At Least One Unplanned Health Care Visit  

 

Variable 

No unplanned  

visit for pain 

1+ unplanned  

visit(s) for pain 
Statistic (value) 

RR (95% CI) 
P Value 

(n = 383) (n = 176) 

Predisposing      

   Age, mean (SD) 52.7 (14.2) 47.4 (15.5) 
T (3.84) 

0.98 (0.97-0.99) 
< .01 

   Sex, n (%)     

     Male 134 (68.7) 61 (31.3) 1.00  

     Female 249 (68.4) 115 (31.6) 1.00 (0.78-1.30) .93 

   Usual living arrangement, n (%)     

     Children 107 (64.1) 60 (35.9) 1.00  

     Just adults 214 (72.5) 81 (27.5) 0.76 (0.58-1.00) .05 

     Alone 62 (63.9) 35 (36.1) 1.00 (0.71-1.40) .97 

   Depression status, n (%)     

     None, mild 174 (80.2) 43 (19.8) 1.00  

     Moderate, severe 209 (61.1) 133 (38.9) 1.96 (1.45-2.64) < .01 

   Suicidal ideation, n (%)     

     No 301 (70.7) 125 (29.3) 1.00  

     Yes 82 (61.7) 51 (38.3) 1.30 (1.00-1.69) .05 

   Number of opioids used, n (%)     

     None 211 (78.4) 58 (21.6) 1.00  

     One 120 (61.9) 74 (38.1) 1.76 (1.32-2.36) < .01 

     Two or more 52 (54.2) 44 (45.8) 2.12 (1.55-2.91) < .01 

   Pain catastrophizing [/6], median (IQR) 4.0 (2.0) 4.5 (2.0) 
U (29502) 

1.10 (1.01-1.20) 

< .01 

.01 
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Table 4.5 Continued 

 

Variable 

No unplanned  

visit for pain 

1+ unplanned  

visit(s) for pain 
Statistic (value) 

RR (95% CI) 
P Value 

(n = 383) (n = 176) 

Enabling     

   Annual household income, n (%)     

     Greater than $60,000 170 (75.6) 55 (24.4) 1.00  

     $20,000 to $60,000 147 (66.5) 74 (33.5) 1.36 (1.01-1.84) .03 

     Less than $20,000 66 (58.4) 47 (41.6) 1.70 (1.23-2.33) < .01 

   Primary care use (12 mos), n (%)     

     Less than/equal to median 264 (76.7) 80 (23.3) 1.00  

     Greater than median 119 (55.3) 96 (44.7) 1.92 (1.50-2.44) < .01 

   Specialists use (12 mos), n (%)     

     Less than/equal to median 248 (70.9) 102 (29.1) 1.00  

     Greater than median 135 (64.6) 74 (35.4) 1.21 (0.95-1.55) .12 

   Other-provider use (12 mos), n (%)     

     Less than/equal to median 234 (68.4)  108 (31.6)  1.00  

     Greater than median 149 (68.7) 68 (31.3) 0.99 (0.77-1.27) .95 

Need     

   Pain intensity [/100], median (IQR) 55.5 (36.5) 65.5 (30.2) 
U (26718) 

1.01 (1.00-1.01) 
< .01 

   Temporal boundary of pain, n (%)     

     Brief, intermittent 84 (73.7) 30 (26.3) 1.00  

     Continuous 299 (67.2) 146 (32.8) 1.24 (0.89-1.74) .18 

   Number of pain locations, n (%)     

     Less than five 269 (69.2) 120 (30.8) 1.00  

     Five or more, unknown 144 (67.1) 56 (32.9) 1.06 (0.82-1.38) .62 
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Table 4.5 Continued 

 

Variable 

No unplanned  

visit for pain 

1+ unplanned  

visit(s) for pain 
Statistic (value) 

RR (95% CI) 
P Value 

(n = 383) (n = 176) 

   Pain interference [/10], median (IQR)     

     General activity 7.0 (3.0) 8.0 (2.0) 
U (27684) 

1.10 (1.03-1.17) 
< .01 

     Mood 7.0 (3.0) 7.0 (2.0) 
U (28138) 

1.09 (1.03-1.15) 
< .01 

     Walking 6.0 (5.0) 7.0 (4.2) 
U (29911) 

1.04 (1.00-1.09) 
.03 

     Work 7.0 (4.0) 8.0 (2.0) 
U (26684) 

1.11 (1.04-1.18) 
< .01 

     Relations 5.0 (4.0) 6.0 (4.0) 
U (28082) 

1.07 (1.02-1.12) 
< .01 

   Perceived HRQOL [/100], mean (SD)     

     Physical (PCS) 31.9 (9.5) 29.8 (9.2) 
T (2.35) 

0.98 (0.97-0.99) 
.01 

     Mental (MCS) 40.9 (11.8) 37.1 (10.8) 
T (3.70) 

0.98 (0.97-0.99) 
< .01 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile Range; HRQOL = Health Related Quality of Life; PCS 

= Physical Component Score; MCS = Mental Component Score
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Coping Strategies and Unplanned Health Care Visits For Pain 

 Wellness-focused coping and unplanned visits (one or more visits). Results of the 

unadjusted analysis of coping strategies and unplanned health care use for pain are presented in 

Table 4.6. Those reporting at least one unplanned visit for pain used task-persistence (wellness-

focused strategy) slightly less often than those reporting no such visits (Median [IQR] = 2.9 [3.0] 

versus 3.0 [3.5], U = 37893, p = .01). Each day that task-persistence was used to cope with pain 

was associated with an eight percent reduction in risk (RR = 0.92, 95% CI = 0.87 to 0.98, p < 

.01) of unplanned health care use. Interestingly, other wellness-focused strategies were 

associated with an increased risk of unplanned health care use. Those reporting unplanned visits 

sought social support more often (Median [IQR] = 3.5 [3.5] versus 2.5 [4.0], U = 26971, p < .01) 

and used positive self-statements for a greater number of days (Median [IQR] = 4.5 [4.0] versus 

3.5 [3.4], U = 29286, p = .01) than those reporting no unplanned health care use. Each additional 

day that these strategies were used was associated with a seven (positive self statements; RR = 

1.07, 95% CI 1.00 to 1.13, p = .02) to nine (seeking social support; RR = 1.09, 95% CI = 1.04 to 

1.15, p < .01) percent increase in risk of unplanned health care use for pain in the 12 months 

preceding assessment in the clinic. The other wellness-focused coping strategies relaxation and 

exercise/stretching were not associated (p < .05) with unplanned visits in the unadjusted analysis. 

 Illness-focused coping and unplanned visits (one or more visits). Among the illness-

focused coping strategies, greater use of resting and asking for assistance were both associated 

with unplanned health care use in the unadjusted analysis. Those reporting at least one unplanned 

visit for pain used resting more often than those with no visits (Median [IQR] = 5.0 [3.5] versus 

4.5 [3.2], U = 28156, p < .01) and each additional day that this coping strategy was used was 

associated with a 10% increase in risk (RR = 1.10, 95% CI = 1.03 to 1.17, p < .01) of unplanned 
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health care use in 12 months before CPS-BQ completion. Asking for assistance was also used 

more often by unplanned health care users (Median [IQR] = 5.0 [4.5] versus 3.5 [5.0], U = 

26721, p < .01). Each additional day that this coping strategy was used was associated with an 

11% increase in risk (RR = 1.11, 95% CI = 1.05 to 1.16, p < .01) of unplanned health care use in 

the 12 months prior to assessment in the clinic. Guarding was the only illness-focused strategy 

that was not statistically significant (p < .05) in the unadjusted analysis of those making and not 

making unplanned visits for pain.  
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Table 4.6 Coping Strategies of Those Who Did and Did Not Make At Least One Unplanned Health Care Visit  

 

Variable 

No unplanned  

visit for pain 

1+ unplanned  

visit(s) for pain 
Statistic (value) 

RR (95% CI) 
P Value 

(n = 383) (n = 176) 

Wellness-focused [/7], median (IQR)     

     Relaxation 3.5 (3.7) 3.5 (3.5) 
U (32978) 

1.00 (0.95-1.06) 

.68 

.70 

     Task-persistence 3.0 (3.5) 2.9 (3.0) 
U (37893) 

0.92 (0.87-0.98) 

.01 

< .01 

     Exercise/stretching 3.8 (3.5) 3.5 (4.1) 
U (34946) 

0.98 (0.93-1.03) 

.48 

.47 

     Seeking social support 2.5 (4.0) 3.5 (3.5) 
U (26971) 

1.09 (1.04-1.15) 
< .01 

     Positive self-statements 3.5 (3.4) 4.5 (4.0) 
U (29286) 

1.07 (1.00-1.13) 

.01 

.02 

Illness-focused [/7], median (IQR)     

     Guarding 4.5 (3.2) 5.0 (3.0) 
U (30700) 

1.04 (0.98-1.11) 

.08 

.10 

     Resting 4.5 (3.2) 5.0 (3.5) 
U (28156) 

1.10 (1.03-1.17) 
< .01 

     Asking for assistance 3.5 (5.0) 5.0 (4.5) 
U (26721) 

1.11 (1.05-1.16) 
< .01 

Mann-Whitney U – Shapiro-Wilk normality test p < .05 for both groups 

RR = Risk Ratio; CI = Confidence Interval; IQR = Interquartile Range



 70 

Adjusted Model of Unplanned Health Care Visits for Pain 

 Covariates. Results for the final (adjusted) modified Poisson regression model of 

unplanned health care use (≥ 1 visit) are presented in Table 4.7. Taken together, associations for 

the predisposing characteristics age, depression status, and number of opioids used each 

remained statistically significant in the adjusted model. With the exception of age, the magnitude 

of association for predisposing characteristics was impacted by the inclusion of other covariates 

in the model. When controlling for other factors related to health care use, those screening 

positive for moderate to severe depression had 1.51 times the risk (RR = 1.51, 95% CI = 1.11 to 

2.05, p < .01) of reporting an unplanned visit for pain in the 12 months preceding assessment in 

the clinic. This compares to a RR of 1.96 in the unadjusted model. The RR of opioid use and 

unplanned health visits was also lower in the adjusted compared to the unadjusted analysis. Use 

of one opioid containing medication was associated with 1.55 times the risk (RR = 1.55, 95% CI 

= 1.15 to 2.07, p < .01) and use of two or more opioids was associated with 1.92 times the risk 

(RR = 1.92, 95% CI = 1.38 to 2.66, p < .01) of unplanned visit(s) for pain. 

 Associations between different levels of household income, frequency of primary care use 

(enabling characteristics), and unplanned health care visits remained statistically significant in 

the multivariate model. When compared to the highest income bracket, membership in the 

middle and lower income brackets was associated with 1.33 (RR = 1.33, 95% CI = 1.01 to 1.77, 

p = .04) and 1.43 (RR = 1.43, 95% CI = 1.06 to 1.93, p = .01) times the risk of unplanned health 

care visits for pain in the previous year. In addition to lower income, reporting five or more visits 

to primary care in the previous year was associated with 1.43 times the risk (RR = 1.43, 95% CI 

= 1.11 to 1.84, p < .01) of unplanned use in the previous year. Statistically significant 

associations between pain intensity, pain interference, health related quality of life, and health 
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care use in the unadjusted analysis were not statistically significant in the final model of 

unplanned visits for pain. 

 Exposure. After controlling for the effect of other health care use factors, the use of 

positive self-statements, asking for assistance, and guarding to deal with pain were associated 

with increased unplanned health care use. Each additional day that positive self-statements 

(wellness-focused) and asking for assistance (illness-focused) was used to cope with pain was 

associated with a six-percent (RR = 1.06, 95% CI = 1.00 to 1.13, p = .03) and nine-percent (RR = 

1.09, 95% CI = 1.03 to 1.15, p < .01) increase in risk of unplanned health care visits during the 

observation period. The use of guarding (illness-focused) was associated with a nine-percent 

reduction in risk (RR = 0.91, 95% CI = 0.85 to 0.98, p = .01) for unplanned use after controlling 

for the effects of other covariates in the model. Despite demonstrating statistically significant 

associations with unplanned health care use in the unadjusted analysis, use of the wellness-

focused coping strategies task-persistence and seeking social support were not statistically 

significant in the final multivariate model. This finding was also true for the illness-focused 

coping strategy of resting. 
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Table 4.7 Unadjusted and Adjusted Associations For Unplanned Health Care Use (≥ 1 Visit(s)/Year Split) 

 

 
0 visits 

(n = 383) 

1+ visits 

(n = 176) 

Modified Poisson Regression 

Variable Unadjusted  

RR (95% CI) 
P Value 

Adjusted  

RR (95% CI) 
P Value 

Age, mean (SD)* 52.7 (14.2) 47.4 (15.5) 0.98 (0.97-0.99) < .01 0.98 (0.97-0.99) < .01 

Usual living arrangement, n (%)       

     Children 107 (64.1) 60 (35.9) 1.00    

     Just adults 214 (72.5) 81 (27.5) 0.76 (0.58-1.00) .05   

     Alone 62 (63.9) 35 (36.1) 1.00 (0.72-1.40) .97   

Depression status, n (%)       

     None, mild 174 (80.2) 43 (19.8) 1.00  1.00  

     Moderate, severe* 209 (61.1) 133 (38.9) 1.96 (1.45-2.64) < .01 1.51 (1.11-2.05) < .01 

Suicidal ideation, n (%)       

     No 301 (70.7) 125 (29.3) 1.00    

     Yes 82 (61.7) 51 (38.3) 1.30 (1.00-1.69) .04   

Number of opioids used, n (%)       

     None 211 (78.4) 58 (21.6) 1.00  1.00  

     One* 120 (61.9) 74 (38.1) 1.76 (1.32-2.36) < .01 1.55 (1.15-2.07)  < .01 

     Two or more* 52 (54.2) 44 (45.8) 2.12 (1.55-2.91) < .01 1.92 (1.38-2.66) < .01 

Pain catastrophizing [/6], median (IQR) 4.0 (2.0) 4.5 (2.0) 1.10 (1.01-1.20)  .01   

Annual household income, n (%)       

     Greater than $60,000 170 (75.6) 55 (24.4) 1.00  1.00  

     $20,000 to $60,000* 147 (66.5) 74 (33.5) 1.36 (1.01-1.84) .03 1.33 (1.01-1.77) .04 

     Less than $20,000* 66 (58.4) 47 (41.6) 1.70 (1.23-2.33) < .01 1.43 (1.06-1.93) .01 

Primary care visits, n (%)       

     Less than/equal to median 264 (76.7) 80 (23.3) 1.00  1.00  

     Greater than median* 119 (55.3) 96 (44.7) 1.92 (1.50-2.44) < .01 1.43 (1.11-1.84)   < .01 
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Table 4.7 Continued 

 

 
0 visits 

(n = 383) 

1+ visits 

(n = 176) 

Modified Poisson Regression 

Variable Unadjusted  

RR (95% CI) 
P Value 

Adjusted  

RR (95% CI) 
P Value 

Specialist visits, n (%)       

     Less than/equal to median 248 (70.9) 102 (29.1) 1.00    

     Greater than median 135 (64.6) 74 (35.4) 1.21 (0.95-1.55) .11   

Pain intensity [/100], median (IQR) 55.5 (36.5) 65.5 (30.2) 1.01 (1.00-1.01) < .01   

Temporal boundary of pain, n (%)       

     Brief, intermittent 84 (73.7) 30 (26.3) 1.00    

     Continuous 299 (67.2) 146 (32.8) 1.24 (0.89-1.74) .19   

Pain interference [/10], median (IQR)       

     General activity 7.0 (3.0) 8.0 (2.0) 1.10 (1.03-1.17) < .01   

     Mood 7.0 (3.0) 7.0 (2.0) 1.09 (1.03-1.15) < .01   

     Walking 6.0 (5.0) 7.0 (4.2) 1.04 (1.00-1.09) .03   

     Work 7.0 (4.0) 8.0 (2.0) 1.11 (1.04-1.18) < .01   

     Relations 5.0 (4.0) 6.0 (4.0) 1.07 (1.02-1.12) < .01   

Perceived HRQOL [/100], mean (SD)       

     Physical (PCS) 31.9 (9.5) 29.8 (9.2) 0.98 (0.97-0.99) .01   

     Mental (MCS) 40.9 (11.8) 37.1 (10.8) 0.98 (0.97-0.99) < .01   

Coping strategies [/7], median (IQR)       

     Task-persistence 3.0 (3.5) 2.9 (3.0) 0.92 (0.87-0.98) < .01   

     Seeking social support 2.5 (4.0) 3.5 (3.5) 1.09 (1.04-1.15) < .01   

     Positive self-statements* 3.5 (3.4) 4.5 (4.0) 1.07 (1.00-1.13) .02 1.06 (1.00-1.13) .03 

     Guarding* 4.5 (3.2) 5.0 (3.0) 1.04 (0.98-1.11) .10 0.91 (0.85-0.98) .01 

     Resting 4.5 (3.2) 5.0 (3.5) 1.10 (1.03-1.17) < .01   

     Asking for assistance* 3.5 (5.0) 5.0 (4.5) 1.11 (1.05-1.16) < .01 1.09 (1.03-1.15) < .01 
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Table 4.7 Continued 

 

 
0 visits 

(n = 383) 

1+ visits 

(n = 176) 

Modified Poisson Regression 

Variable Unadjusted  

RR (95% CI) 
P Value 

Adjusted  

RR (95% CI) 
P Value 

CPS-BQ completion, n (%)       

     Before contact with CPC 162 (66.4) 82 (46.6)   1.00  

     After contact with CPC 108 (74.5) 37 (25.5)    0.75 (0.55-1.02) .07 

     Unknown 113 (66.5) 57 (33.5)   1.01 (0.77-1.31) .92 
The relationship between the independent variables and unplanned visits for pain were re-evaluated using univariable modified Poisson regression. 

Variables that were significant p < .20 in simple bivariate analysis were re-evaluated and presented to show changes in statistical significance/risk 

in the final (adjusted) model.  

*Statistically significant association in the adjusted model 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile Range; HRQOL = Health Related Quality of Life; PCS 

= Physical Component Score; MCS = Mental Component Score; CPS-BQ = Chronic Pain Baseline Surveillance Questionnaire; CPC = Chronic 

Pain Clinic
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Infrequent and Frequent Unplanned Health Care Visits for Pain 

 The association between predisposing, enabling, need characteristics and frequent 

unplanned health care visits for pain. Results of the unadjusted analysis between predisposing, 

enabling, need characteristics, and unplanned health care use (according to 90th percentile) are 

presented in Table 4.8. Statistically significant differences in age, depression status, number of 

opioids used, pain catastrophizing, household income, and primary care usage were observed for 

infrequent and frequent unplanned health care users. Statistically significant differences were 

also observed for mood interference, relationship interference, and for overall mental health 

related quality of life. The direction of these relationships were the same as those reported in the 

previous unadjusted analysis (≥ 1 visits/year as cut off), but the magnitude of coefficients were 

larger using the 90th percentile of visits to dichotomize the outcome.  

 Some results were different in the frequent use versus the ≥ 1 visits/year unadjusted 

analysis. Particularly notable was the finding that specialist use for pain was significantly 

different for infrequent and frequent unplanned health care users. Those reporting three or more 

visits to specialists in the year preceding questionnaire completion had more than double the risk 

(RR = 2.13, 95% CI = 1.25 to 3.63, p < .01) of reporting frequent unplanned health care use 

when compared to those visiting specialists less frequently. This finding was not observed when 

using ≥ 1 visits/year as cut off. Unadjusted relationships for several need characteristics were 

also different. Differences in pain intensity, activity interference, walking interference, work 

interference, physical health related quality of life were not statistically significant when 

stratifying users according to the 90th percentile of unplanned use. See Table 4.8. 
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Table 4.8 Characteristics of Those Who Made Infrequent and Frequent Unplanned Health Care Visits  

 

Variable 

Infrequent unplanned  

visit(s) for pain 

(≤ 90th Percentile) 

Frequent unplanned  

visit(s) for pain 

(> 90th Percentile) 

Statistic (value) 

RR (95% CI) 
P Value 

(n = 509) (n = 50) 

Predisposing      

   Age, mean (SD) 51.6 (14.5) 44.9 (17.1) 
T (2.69) 

0.97 (0.95-0.99) 
< .01 

   Sex, n (%)     

     Male 175 (89.7) 20 (10.3) 1.00  

     Female 334 (91.1) 30 (8.9) 0.80 (0.46-1.37) .43 

   Usual living arrangement, n (%)     

     Children 149 (89.2) 18 (10.8) 1.00  

     Just adults 270 (91.5) 25 (8.5) 0.78 (0.44-1.39) .41 

     Alone 90 (92.8) 7 (7.2) 0.66 (0.29-1.54) .39 

   Depression status, n (%)     

     None, mild 207 (95.4) 10 (4.6) 1.00  

     Moderate, severe 302 (88.3) 40 (11.7) 2.53 (1.29-4.96) < .01 

   Suicidal ideation, n (%)     

     No 392 (92.0) 34 (8.0) 1.00  

     Yes 117 (88.0) 16 (12.0) 1.50 (0.85-2.64) .16 

   Number of opioids used, n (%)     

     None 254 (94.4) 15 (5.6) 1.00  

     One 173 (89.2) 21 (10.8) 1.94 (1.02-3.66) .05 

     Two or more 82 (85.4) 14 (14.6) 2.61 (1.31-5.21) < .01 

   Pain catastrophizing [/6], median (IQR) 4.0 (2.0) 4.5 (2.2) 
U (10400) 

1.21 (0.98-1.49) 

.03 

.06 
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Table 4.8 Continued 

Variable 

Infrequent unplanned  

visit(s) for pain 

(≤ 90th Percentile) 

Frequent unplanned  

visit(s) for pain 

(> 90th Percentile) 

Statistic (value) 

RR (95% CI) 
P Value 

(n = 509) (n = 50) 

Enabling     

   Annual household income, n (%)     

     Greater than $60,000 213 (94.7) 12 (5.3) 1.00  

     $20,000 to $60,000 197 (89.1) 24 (10.9) 2.03 (1.04-3.96) .03 

     Less than $20,000 99 (87.6) 14 (12.4) 2.32 (1.11-4.85) .02 

   Primary care use (12 mos), n (%)     

     Less than/equal to median 328 (95.3) 16 (4.7) 1.00  

     Greater than median 181 (84.2) 34 (15.8) 3.40 (1.92-6.00) < .01 

   Specialists use (12 mos), n (%)     

     Less than/equal to median 328 (93.7) 22 (6.3) 1.00  

     Greater than median 181 (86.6) 28 (13.4) 2.13 (1.25-3.63) < .01 

   Other-provider use (12 mos), n (%)     

     Less than/equal to median 313 (91.5) 29 (8.5) 1.00  

     Greater than median 196 (90.3) 21 (9.7) 1.14 (0.67-1.95) .65 

Need     

   Pain intensity [/100], median (IQR) 57.0 (35.0) 66.0 (29.2) 
U (10724) 

1.01 (0.99-1.02) 

.06 

.09 

   Temporal boundary of pain, n (%)     

     Brief, intermittent 106 (93.0) 8 (7.0) 1.00  

     Continuous 403 (90.6) 42 (9.4) 1.34 (0.64-2.78) .58 

   Number of pain locations, n (%)     

     Less than five 354 (91.0) 35 (9.0) 1.00  

     Five or more, unknown 155 (91.1) 15 (8.9) 0.98 (0.55-1.74) .99 
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Table 4.8 Continued 

 

Variable 

Infrequent unplanned  

visit(s) for pain 

(≤ 90th Percentile) 

Frequent unplanned  

visit(s) for pain 

(> 90th Percentile) 

Statistic (value) 

RR (95% CI) 
P Value 

(n = 509) (n = 50) 

   Pain interference [/10], median (IQR)     

     General activity 7.0 (2.0) 7.5 (2.7) 
U (11400) 

1.09 (0.97-1.24) 

.21 

.13 

     Mood 7.0 (3.0) 7.0 (3.0) 
U (10542) 

1.15 (1.02-1.29) 

.04 

.01 

     Walking 6.0 (5.0) 6.0 (2.8) 
U (11718) 

1.05 (0.96-1.14) 

.35 

.22 

     Work 8.0 (3.0) 8.0 (2.0) 
U (11196) 

1.07 (0.94-1.22) 

.15 

.25 

     Relations 6.0 (5.0) 7.0 (2.9) 
U (09634) 

1.16 (1.05-1.27) 
< .01 

   Perceived HRQOL [/100], mean (SD)     

     Physical (PCS) 31.5 (9.3) 28.7 (10.4) 
T (1.815) 

0.97 (0.93-1.00) 

.07 

.08 

     Mental (MCS) 40.1 (11.5) 35.8 (12.1) 
T (2.367) 

0.97 (0.94-0.99) 
.02 

Classification as infrequent (≤ 90th percentile) and frequent user (> 90th percentile) based on combined number of visits self-reported to 

emergency department, urgent-care, and walk-in clinics in previous 12 months. 

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile Range; HRQOL = Health Related Quality of Life; PCS 

= Physical Component Score; MCS = Mental Component Score
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 Coping strategies and frequent unplanned health care visits for pain. Results of the 

unadjusted analysis for coping strategies and frequent unplanned health care use is presented in 

Table 4.9. Among the coping variables, statistically significant differences between infrequent 

and frequent unplanned health care users were observed for seeking social support and asking for 

assistance to counter pain. In the case of seeking social support, the percentage increase in risk 

for unplanned health care use was doubled (RR = 1.20 versus RR = 1.09) when the outcome was 

dichotomized according to the 90th percentile of the visit distribution. When stratifying users the 

same way, the unadjusted relationship between asking for assistance and unplanned health care 

use was not as pronounced (RR = 1.15 versus RR = 1.11). Statistically significant differences in 

the use of task-persistence, positive self-statements, resting and unplanned health care use were 

observed in the first analysis; these relationships were not observed in the second unadjusted 

analysis when the outcome was dichotomized according to the 90th percentile of visits. 
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Table 4.9 Coping Strategies of Those Who Made Infrequent and Frequent Unplanned Health Care Visits  

 

Variable 

Infrequent unplanned  

visit(s) for pain 

(≤ 90th Percentile) 

Frequent unplanned  

visit(s) for pain 

(> 90th Percentile) 

Statistic (value) 

RR (95% CI) 
P Value 

(n = 509) (n = 50) 

Wellness-focused [/7], median (IQR)     

     Relaxation 3.5 (3.9) 4.0 (3.5) 
U (11718) 

1.05 (0.94-1.18) 
.35 

     Task-persistence 3.0 (3.5) 2.7 (3.3) 
U (13768) 

0.94 (0.83-1.06) 

.33 

.34 

     Exercise/stretching 3.5 (4.0) 3.5 (4.0) 
U (13236) 

0.97 (0.86-1.08) 

.63 

.61 

     Seeking social support 2.5 (4.0) 4.0 (3.8) 
U (09158) 

1.20 (1.08-1.34) 
< .01 

     Positive self-statements 4.0 (3.4) 5.0 (3.5) 
U (10881) 

1.11 (0.97-1.26) 

.08 

.10 

Illness-focused [/7], median (IQR)     

     Guarding 4.5 (3.0) 6.0 (3.8) 
U (11110) 

1.08 (0.93-1.24) 

.13 

.28 

     Resting 4.5 (3.0) 5.5 (2.8) 
U (10675) 

1.12 (0.96-1.30) 

.05 

.13 

     Asking for assistance 4.0 (4.5) 5.0 (3.5) 
U (10128) 

1.15 (1.03-1.28) 
.01 

Classification as infrequent (≤ 90th percentile) and frequent user (> 90th percentile) based on combined number of visits self-reported to 

emergency department, urgent-care, and walk-in clinics in previous 12 months. 

Mann-Whitney U – Shapiro-Wilk normality test p < .05 for both group 

RR = Risk Ratio; CI = Confidence Interval; IQR = Interquartile Range
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 Adjusted model of frequent unplanned health care visits for pain. The final (adjusted) 

model of frequent unplanned health care use (according to 90th percentile) is presented in Table 

4.10. Those reporting frequent unplanned visits (five or more visits to EDs and urgent-care/walk 

in clinics per year) were significantly younger than users reporting infrequent visits (Mean [SD] 

= 44.9 [17.1] versus 51.6 [14.5], t = 2.69, p < .01) and for each year older, the risk of frequent 

use decreased by approximately three-percent (RR = 0.97, 95% CI = 0.95 to 0.99, p = .01). 

Associations between different levels of household income and frequency of primary care use 

also remained statistically significant in the multivariate model. Compared to the highest income 

bracket, membership in the middle-income bracket was associated with 2.00 (RR = 2.00, 95% CI 

= 1.06 to 3.77, p = .03) times the risk of frequent unplanned health care visits for pain in the 

previous year. The increase in risk was not statistically significant for the lowest income bracket 

(RR = 1.85, 95% CI = 0.90 to 3.81, p = .09). Five or more visits to primary care in the previous 

year was associated with 2.86 times the risk (RR = 2.86, 95% CI = 1.61 to 5.07, p < .01) of 

frequent unplanned use in the previous year. 

 After controlling for the effect of other health care use factors, seeking social support was 

the only coping strategy associated with frequent unplanned health care use. Each additional day 

that seeking social support was used to cope with pain was associated with a 16% (RR = 1.16, 

95% CI = 1.03 to 1.30, p < .01) increase in risk of frequent unplanned health care visits during 

the observation period. Using positive self-statements, guarding, and asking for assistance were 

significant in the final model of unplanned use according to the ≥ 1 visit(s)/year cut off. None of 

these strategies were retained in the final model of unplanned use when the outcome was 

dichotomized according to the 90th percentile of visits. 
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Table 4.10 Unadjusted and Adjusted Associations For Unplanned Health Care Use (90th Percentile Split) 

 Infrequent 

unplanned 

visit(s) 

(n = 509) 

Frequent 

unplanned 

visit(s) 

(n = 50) 

Modified Poisson Regression 

Variable Unadjusted  

RR (95% CI) 

P Value Adjusted  

RR (95% CI) 

P Value 

Age, mean (SD)* 51.6 (14.5) 44.9 (17.1) 0.97 (0.95-0.99) < .01 0.97 (0.95-0.99) .01 

Depression status, n (%)       

     None, mild 207 (95.4) 10 (4.6) 1.00    

     Moderate, severe 302 (88.3) 40 (11.7) 2.54 (1.30-4.97) < .01   

Suicidal ideation, n (%)       

     No 392 (92.0) 34 (8.0) 1.00    

     Yes 117 (88.0) 16 (12.0) 1.50 (0.86-2.64) .15   

Number of opioids used, n (%)       

     None 254 (94.4) 15 (5.6) 1.00    

     One 173 (89.2) 21 (10.8) 1.94 (1.03-3.67) .04   

     Two or more 82 (85.4) 14 (14.6) 2.62 (1.31-5.22) < .01   

Pain catastrophizing [/6], median (IQR) 4.0 (2.0) 4.5 (2.2) 1.21 (0.98-1.49) .06   

Annual household income, n (%)       

     Greater than $60,000 213 (94.7) 12 (5.3) 1.00    

     $20,000 to $60,000* 197 (89.1) 24 (10.9) 2.04 (1.04-3.97) .03 2.00 (1.06-3.77) .03 

     Less than $20,000 99 (87.6) 14 (12.4) 2.32 (1.11-4.86) .02 1.85 (0.90-3.81) .09 

Primary care visits, n (%)       

     Less than/equal to median 328 (95.3) 16 (4.7) 1.00    

     Greater than median* 181 (84.2) 34 (15.8) 3.40 (1.92-6.01) < .01 2.86 (1.61-5.07) < .01 

Specialist visits, n (%)       

     Less than/equal to median 328 (93.7) 22 (6.3) 1.00    

     Greater than median 181 (86.6) 28 (13.4) 2.13 (1.25-3.63) < .01   
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Table 4.10 Continued 

 

 Infrequent 

unplanned 

visit(s) 

(n = 509) 

Frequent 

unplanned 

visit(s) 

(n = 50) 

Modified Poisson Regression 

Variable Unadjusted  

RR (95% CI) 

P Value Adjusted  

RR (95% CI) 

P Value 

Pain interference [/10], median (IQR)       

     Mood 7.0 (3.0) 7.0 (3.0) 1.15 (1.02-1.29) .01   

     Work 8.0 (3.0) 8.0 (2.0) 1.07 (0.94-1.22) .25   

     Relations 6.0 (5.0) 7.0 (2.9) 1.16 (1.05-1.27) < .01   

Perceived HRQOL [/100], mean (SD)       

     Physical (PCS) 31.5 (9.3) 28.7 (10.4) 0.97 (0.93-1.00) .08   

     Mental (MCS) 40.1 (11.5) 35.8 (12.1) 0.97 (0.94-0.99) .02   

Coping strategies [/7], median (IQR)       

     Seeking social support* 2.5 (4.0) 4.0 (3.8) 1.20 (1.08-1.35) < .01 1.16 (1.03-1.30) < .01 

     Positive self-statements 4.0 (3.4) 5.0 (3.5) 1.11 (0.97-1.26) .10   

     Guarding 4.5 (3.0) 6.0 (3.8) 1.08 (0.93-1.24) .28   

     Resting 4.5 (3.0) 5.5 (2.8) 1.12 (0.96-1.30) .13   

     Asking for assistance 4.0 (4.5) 5.0 (3.5) 1.15 (1.03-1.29) .01   

CPS-BQ completion, n (%)       

     Before contact with CPC 219 (89.8) 25 (10.2)   1.00  

     After contact with CPC 134 (92.4) 11 (7.6)   0.79 (0.41-1.51) .48 

     Unknown 156 (91.8) 14 (8.2)   0.81 (0.45-1.47) .50 
Classification as infrequent (≤ 90th percentile) and frequent user (> 90th percentile) based on combined number of visits self-reported to 

emergency department, urgent-care, and walk-in clinics in previous 12 months. The relationship between the independent variables and frequent 

unplanned visits for pain were re-evaluated using univariable modified Poisson regression. Variables that were significant p < .20 in simple 

bivariate analysis were re-evaluated and presented to show changes in statistical significance/risk in the final (adjusted) model.  

RR = Risk Ratio; CI = Confidence Interval; SD = Standard Deviation; IQR = Interquartile Range; HRQOL = Health Related Quality of Life; PCS 

= Physical Component Score; MCS = Mental Component Score; CPS-BQ = Chronic Pain Surveillance Baseline Questionnaire; CPC = Chronic 

Pain Clinic *Statistically significant association in the adjusted model. 
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Chapter 5 Summary and Conclusions 

 The purpose of this study was to describe unplanned health care use by patients attending 

an interdisciplinary pain clinic and to determine if specific CP coping strategies were associated 

with this type of health care use after controlling for specific predisposing, enabling, and need 

characteristics. The following is a summary of the study findings and a presentation of the 

limitations and data access challenges encountered when trying to implement the original study 

design. Opportunities for further research along with nursing practice and policy implications of 

the study findings provide a conclusion for the thesis. 

Patient Characteristics 

 Sociodemographic characteristics. To date, descriptions of individuals with CP attending 

specialty pain clinics in Canada have been mostly limited to settings in large urban centres. This 

study reports on the baseline sociodemographic, psychological, pain, and coping characteristics 

of patients attending an interdisciplinary pain clinic in southeastern Ontario (SE-CPC) which 

serves patients in the largely rural SELHIN.  

 The finding that the SE-CPC cohort is middle aged (Mean age = 51.0) and predominantly 

(65.1%) female is consistent with the demographic characteristics of other pain clinics in 

Canada. Studies reporting these attributes document an average age of attendees ranging between 

41.1 and 53.7 years and describe a Canadian CPC population that is 56% to 78% female 

(Choinière et al., 2010; Choinière et al., 2017; Fitzcharles, Almahrezi, & Ware, 2004; Garven et 

al., 2011; Mailis-Gagnon et al., 2007; Mailis-Gagnon, Lakha, Allen, Deshpande, & Harden, 

2014; Mehta et al., 2016; Nijjar, Gordon, & Clark, 2010; Pronovost, Peng, & Kern, 2009; 

Racine, Choinière, & Nielson, 2014; Rice et al., 2016; Rod, 2016; Tarride et al., 2015; Weir, 

Browne, Tunks, Gafni, & Roberts, 1992; Wilson, Eriksson, D’Eon, Mikail, & Emery, 2002). 
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 The observation that 17.3% of the SE-CPC population lives alone is also similar to the 

demographic profiles observed in other Canadian pain centres. In a recent study examining the 

quality of life and cost of managing chronic neuropathic pain in Alberta, Ontario, Quebec, and 

Nova Scotia, more than two-thirds (68.9%) of CPC attendees reported being married and 78.6% 

had children (Tarride et al., 2015). Comparable findings have also been reported among general 

CPC populations in Ontario and Quebec (Mailis-Gagnon et al., 2007; Mehta et al., 2016; Racine 

et al., 2014; Weir et al., 1992). 

  Most individuals attending the SE-CPC are in the middle and high household income 

brackets, but a considerable number (20.2%) reported earnings of less than $20,000 per year. The 

level of poverty in this setting is slightly elevated when compared to the overall (2016) economic 

distribution of the city in which the clinic resides where approximately 12.5% of households 

reported earnings of less than $20,000 per year (KEDCO, 2017). The proportion of individuals in 

the lowest income bracket was also higher in the SE-CPC compared to other centres in Canada. 

In a large, multi-centre study of neuropathic pain patients, more than 50% of urban CPC 

attendees reported household incomes greater than $50,000 per year and only 14.5% had 

incomes less than $20,000 per year (Tarride et al., 2015). The reason for this difference is not 

immediately clear, but it may be related to the mixed urban/rural catchment of the SE-CPC. The 

finding that 60% of individuals belonged to the low and middle income brackets in this study is 

consistent with the employment and financial challenges reported in other CPCs. From a labour 

perspective, between 42% and 81% of Canadian CPC attendees are on temporary or permanent 

leave from the workforce (Choinière et al., 2010; Fitzcharles et al., 2004; Mailis-Gagnon et al., 

2007; Racine et al., 2014; Rice et al., 2016; Weir et al., 1992; Wilson et al., 2002; Vargas-

Schaffer, Rusnov, & Boulanger, 2013). It is also common for individuals with CP to report 
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disability and pension income as a primary source of revenue (Choinière et al., 2017; Pronovost 

et al., 2009; Tarride et al., 2015; Weir et al., 1992) and to rely on family members as a significant 

source of financial or social assistance (Racine et al., 2014).  

 Psychological distress. Like patients in other pain clinics in Canada, a large portion of SE-

CPC attendees report a high degree of psychological distress. More than half (61.2%) reported 

PHQ-9 scores consistent with moderate to severe depression and a significant number (23.8%) 

reported suicidal thoughts in the two weeks prior to assessment. The prevalence of significant 

psychological distress in the SE-CPC sample was consistent with the results presented by one 

study where passive and active suicidal ideation was experienced by 19% and 5% of attendees 

across three academic centres in Quebec (Racine et al., 2014). However, when compared to a 

larger pan-Canadian cohort of patients in the Canadian STOP-PAIN project (Choinière et al., 

2010), the prevalence of moderate to severe depression was found to be greater (61.2% versus 

50.0%) and suicidal ideation lower (23.8% versus 34.6%) in the SE-CPC. Similar observations 

were made when comparing the SE-CPC population to a sample of patients (n = 6337) attending 

four urban pain centres in Quebec (Choinière et al., 2017). These disparities might be partially 

explained by the use of disparate tools to measure psychological co-morbidity among individuals 

with CP (PHQ-9 versus Beck Depression Inventory) and/or the wait time variation observed in 

the health care system as a whole. Longer transfers of care have been linked to psychological 

deterioration among CP patients referred for specialist intervention (Lynch et al., 2008). 

Differences in the prevalence of suicidal ideation might also be related to the underlying 

sociodemographic and clinical composition of the samples. For example, consider that 

socioeconomic status, sleep quality, pain self-efficacy, and the tendency to use certain 

medications (e.g. Illicit drugs or antidepressants) are important predictors of suicidal ideation 
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among CP patients receiving specialist pain care (Racine et al., 2014). 

 Pain characteristics and health related quality of life. Descriptive results for measures 

of pain and health related quality of life in this study were consistent with those reported in other 

studies of CPC attendees in Canada. Median (IQR) pain intensity in the SE-CPC sample was 

58.0 (34.5) out of 100 and pain was often (79.6%) described as continuous in nature. In other 

Canadian studies, continuous pain has been reported as nearly universal (≥ 85%) among CPC 

attendees (Choinière et al., 2010; Choinière et al., 2017; Racine et al., 2014) and mean pain 

ratings are regularly above 5/10 (moderate) when measured using a numerical rating scale 

(Choinière et al., 2017; Garven et al., 2011; Lakha, Louffat, Nicholson, Deshpande, & Mailis-

Gagnon, 2014; Lemstra & Olszynski, 2005; Mailis-Gagnon et al., 2014). In the SE-CPC, pain 

was most often reported in less than five regions, but its interference with daily living was 

notable. Median pain interference scores for the clinic sample were six or greater for all five 

domains (score of 10 indicating the highest amount of interference), and were marked (≥ 7.0) for 

measures relating to work, mood, and general activity. Large multi-centre studies reporting on 

characteristics of Canadian CPC patients find similar results (scores ≥ 7.0) when using the BPI 

(Choinière et al., 2010; Choinière et al., 2017).  

 The Short-Form 36 and its variants, mainly the SF12, are frequently employed measures of 

HRQOL for patients in Canadian pain centres (Choinière et al., 2017; Racine et al., 2014; 

Tarride et al., 2015). Mean scores for physical (PCS) and mental (MCS) HRQOL in the SE-CPC 

were 31.2 and 39.7 respectively and are comparatively lower than Canadian sex and age adjusted 

population means for these scales in the 45-54 age group (51.3 PCS; 51.4 MCS) (Hopman et al., 

2000). PCS and MCS scores of 29.1 and 40.5 have also been reported among patients in other 

Canadian CPCs and were, at the time, deemed to be significantly lower than what is commonly 
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observed in both healthy (U.S.) and chronically ill populations (Choinière et al., 2017). 

Coping strategies and unplanned health care use 

 An important finding of this study is that certain behavioural coping strategies, specifically 

the use of asking for assistance, positive self-statements, and guarding to deal with pain, are 

associated with one or more unplanned health care visits by individuals with CP in the year 

preceding assessment in a Canadian CPC. Also, when the outcome is dichotomized according to 

the 90th percentile of visits (i.e., frequent users), seeking social support is the only CP coping 

strategy to demonstrate a statistically significant relationship with frequent unplanned health care 

use (five or more visits/year) when controlling for other predisposing and enabling factors. 

Results of the frequent user model should be generalized with caution due to the small number of 

individuals (n = 50) in the high utilizing group. Taken together, these findings do provide some 

evidence that both wellness and illness focused CP coping strategies are important correlates of 

unplanned visits for pain and that the relationship between coping behaviours and health care use 

may differ for infrequent and frequent health care consumers.  

 The finding that greater reliance on asking for assistance to deal with pain was associated 

with an increased risk of making at least one unplanned health care visit in the previous 12 

months was not surprising given previously reported relationships between this factor and 

different measures of CP adjustment. In previous studies, positive correlations between asking 

for assistance and disability/pain severity have been reported among CPC attendees 

(Hadjistavropoulos, MacLeod, & Asmundson, 1999; Tan, Jensen, Robinson-Whelen, Thornby, 

& Monga, 2001) and this factor has also demonstrated an association with poorer psychological 

outcomes in more specific (veteran) populations (Tan, Nguyen, Anderson, Jensen, & Thornby, 

2005).  
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 In this study, the direction of the relationships exhibited among the other coping strategies, 

namely self-statements and guarding, were unexpected. In the first model, greater use of positive 

self-statements, a coping strategy generally thought to be adaptive and therefore related to better 

CP adjustment, was associated with increased risk of any unplanned health care use. More 

frequent endorsement of guarding, an illness-focused coping strategy, was also associated with a 

decreased risk of reporting unplanned use. These results were surprising because previous 

studies have reported that positive self-statements improve pain endurance (defined as duration 

between tolerance and threshold in a cold pressor test) (Roditi, Robinson, & Litwins, 2009) and 

describe an association between this behaviour and lower psychological co-morbidity among 

community dwelling individuals with CP (Ersek, Turner, & Kemp, 2006; Romano, Jensen, & 

Turner, 2003; Tan et al., 2005). The protective association observed for guarding and visits was 

also surprising because studies of CP adjustment generally find this strategy to be associated 

with higher levels of depression, disability, pain intensity, and pain interference 

(Hadjistavropoulos et al., 1999; Romano et al., 2003). Previous findings do raise some concern 

about the validity of the relationships identified in this study, but these worries are lessened when 

considering that the direction of observed relationships between some CPCI measures and 

adjustment have been unexpected before. For example, consider that increased use of self-

statements (wellness-focused coping strategy) has been associated with greater pain interference 

in studies of individuals with multiple sclerosis and muscular dystrophy (Miró et al., 2009; 

Osborne, Jensen, Ehde, Hanley, & Kraft, 2007). 

 Reasons for these unexpected relationships are not completely known. It is possible that 

some of the individuals using maladaptive coping strategies, namely guarding, either found or 

were taught other (unmeasured) strategies for addressing pain that helped them avoid an 
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unplanned health care visit. Another simple explanation for at least one of these directional 

findings may be that unplanned health care users have a greater need for positive self-statements. 

Frequent and non-frequent users of positive self-statements were not compared in this study, but 

qualitative evidence from frequent ED users with CP may provide some insight into why greater 

use of this coping strategy was associated with increased risk of unplanned health care use. An 

experience of severe, intractable, pain that interferes greatly with sleep and function is the most 

commonly reported reason for seeking ED care by individuals with CP (Donovan et al., 2017; 

Jambunathan et al., 2016; Poulin et al., 2016). Some high utilizing individuals also endorse this 

type of service use as a way to reduce workplace absenteeism and to obtain a timelier assessment 

for an acute exacerbation of CP (Jambunathan et al., 2016). In addition to patient directed 

actions, some individuals report being diverted to the ED because all interventions have been 

exhausted in the primary care setting (Donovan et al., 2017; Jambunathan et al., 2016; Poulin et 

al., 2016). It is possible that heightened feelings of helplessness or abandonment and the need to 

delay care to protect a potentially tenuous job situation may lead some individuals to rely more 

frequently on positive self-statements as one way to cope until care can be sought in the ED.   

Limitations 

 The primary strength of this study pertains to the examination of the relationship between 

CP coping strategies and unplanned health care use in a large sample using modified Poisson 

regression to estimate RRs directly. However, there are some notable limitations in the study 

design that can be remedied in future work, and these problems are outlined in the section below. 

 One of the most obvious limitations of this study was the inability to infer a causal 

relationship between the use of specific coping strategies and unplanned health care visits due to 

the retrospective, cross-sectional nature of data collection. Unplanned visits were representative 
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of health care use over a period of one year and coping strategies were reflective of behaviour in 

the week prior to CPS-BQ completion. This was problematic because some coping behaviours 

could have changed naturally over time or been affected by the type, frequency, and success of 

earlier health care use. Research about the stability of coping strategies in the setting of CP 

appears to be limited. Gil, Wilson, and Edens (1997) examined coping in different age groups 

living with sickle cell disease and determined that coping efforts were highly stable over an 18-

month observation period for adults, but not young children and adolescents. Acknowledging 

this early work of Gil et al. (1997), Regier & Parmelee (2015) agree that the fluidity of coping 

likely decreases with age, but also provide evidence consistent with at least one other study that 

this is not always the case. In more recent studies, Boonen et al. (2004) and Regier & Parmelee 

(2015) examined the stability of coping among individuals living with ankylosing spondylitis 

(AS) and osteoarthritis (OA). In the first of these two studies, avoidant coping (decreasing 

activities and using pacing to deal with pain) was found to vary over a four-year period for 

individuals living with AS and these patterns of behaviour were independent of changes in 

disease burden (Boonen et al., 2004). A similar observation was made when examining coping 

strategies among older adults living with OA. Using paired sample t-tests, Regier & Parmelee 

(2015) identified significant differences in the use of five different coping domains over a two-

year observation period. Interestingly, use of more adaptive coping strategies increased while 

maladaptive strategies decreased over time (Regier & Parmelee, 2015). Taken together, these 

studies do suggest that coping strategies have the potential to change over time in adult CP 

populations, so this study’s findings should be interpreted with caution. It is unclear if changes in 

coping happen organically over shorter time frames such as a few months or a year.  

 Other limitations relate to challenges introduced by secondary analysis of data itself. These 
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issues are mostly related to the method used to capture visits and the omission of potentially 

important predictors of health services use from the research design. Health care utilization in 

this study was measured via self-report. This particular measurement strategy is likely popular in 

CP studies because it allows the researcher to capture pain-related health care visits and avoid 

the difficulties introduced by poor coding of CP in the current International Classification of 

Diseases (ICD) (Treede et al., 2015). However, the accuracy of self-reported service use can be 

threatened by the perceived significance or type of visit being made (e.g. ambulatory versus 

inpatient care), the length of the recall period, and/or the health characteristics of the patient 

(Petrou, Murray, Cooper, & Davidson, 2002; Ritter et al., 2001). A future study may benefit 

from an objective measure of unplanned health care use. Efforts are underway to improve the 

classification of CP in the next rendition of the ICD (Treede et al., 2015) and researchers are 

finding novel features in existing health records to make rapid and accurate detection of 

individuals with CP both feasible and cost effective (Tian, Zlateva, & Andersen, 2013).  

 This study was also missing data on participant geographical residence and co-morbid 

health conditions. Unfortunately, postal code and patient co-morbidities (beyond depression and 

pain) were not captured on the CPS-BQ and efforts to acquire this information from the clinical 

record were not successful. Given what has been previously described about the factors related to 

CP health care use, it is likely that region of residence (urban versus rural) and number of co-

morbid health conditions (Lim et al., 2006; Mann et al., 2016; Tripp et al., 2006) played at least a 

partial role in the frequency and type of services sought by individuals in the year preceding their 

assessment in the SE-CPC. Finally, this study was conducted in a CPC population. While the 

accessibility of this population allowed the researcher to acquire a large sample in which to 

conduct this analysis, the coping behaviours of this group have been studied fairly extensively. 
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Individuals receiving specialist pain care have a high burden of illness (Choinière et al., 2010; 

Gannon, Finn, O’Gorman, Ruane, & McGuire, 2013; Kerr et al., 2004), and it is possible that 

their level of disability exceeds those living with CP in the general population. For these reasons, 

the generalizability of findings in this study may be limited to the CPC population only.  

Data Access Challenges 

 Seeking to overcome some of these limitations, one of the primary objectives in the 

original research proposal was to determine whether CP coping strategies were predictive of ED 

use in the six-months following assessment in the CPC. To achieve this, the number of ED visits 

made to two settings within a southeastern Ontario health sciences centre were captured from the 

National Ambulatory Care Reporting System (NACRS). However, after obtaining the data, it 

was apparent that the sample size was not sufficient when limiting patients to those with six-

months of follow up data after the baseline visit to the CPC.  

 In addition to seeking a prospective measure of ED use, extraction of postal code 

information from the linked hospital record was planned to facilitate determination of the 

participants location of residence at the time of questionnaire completion. Classification of urban 

or rural residence would be based on the forward sortation code. Unfortunately, acquisition of 

this data was complicated by the finding that many participants had multiple postal codes 

recorded in the administrative record and that there was no way to determine when this 

information was captured or updated. Location of residence at the time of referral was also 

sought from the SE-CPC referral database, but this data was not captured with sufficient 

reliability to allow its use in the analysis. As described, another limitation of this study pertains 

to the absence of co-morbidity data. Co-morbidity data was sought from other sources (SE-CPC 

referral database) but it was difficult to find a source in the clinical record where this information 
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was captured in a reliable way to facilitate its inclusion. A reliable measure of co-morbidity at or 

around the time of questionnaire completion would have required extensive chart review and was 

not feasible within the timeframe of this project.  

Future Research 

 Given this study’s shortcomings, future work on CP coping and unplanned health care use 

should explore these relationships using a prospective design that includes an objective measure 

of unplanned health care use based on population level administrative records. This study 

provides important information for policy makers about the unplanned health care utilization 

trends of individuals prior to their attendance in a Canadian CPC, but it would also be useful to 

examine these relationships in a large cohort of community dwelling individuals with CP. It is 

not clear if the relationship between coping and unplanned health care use is the same for 

individuals living with CP in the community, and it would be useful to see if certain coping 

strategies predict unplanned health care use by this group over time. Utilization of large health 

administrative databases would also allow unplanned health care use to be assessed across 

multiple sites and would reduce the likelihood of missing visits by CP patients that may have 

occurred outside a local catchment area.  

 In addition to using population health records, the observation period in a prospective study 

should extend beyond six-months. It is likely that the length of follow up affects the probability 

of observing unplanned visits and a longer recruitment period would increase the sample size and 

ability to detect differences for some of the most frequent health care users. Any future studies 

should also include a measure of geographical location and co-morbidity as these enabling and 

need characteristics are surely important predictors of unplanned health care visits for pain. 

Inspiration for the design of a future work may be gleaned from the work of Moineddin, Meaney, 
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Agha, Zagorski, and Glazier (2011). In their study, demand for ED services in Ontario was 

modelled using data from the Canadian Community Health Survey (CCHS) and NACRS. The 

researchers also assessed patient comorbidity by linking International Classification of Disease 

(ICD) codes to Ambulatory Diagnostic Group (ADG) labels using the John Hopkins University 

Ambulatory Care Groups Case Mix Adjustment System (Moineddin et al., 2011). The work of 

Hogan et al. (2016) may provide additional design guidance. These researchers used CCHS and 

administrative data with propensity score matching to calculate the multi sector incremental cost 

of CP in Ontario (Hogan et al., 2016).  

 Finally, more study regarding the epidemiology of CP in Canadian emergency settings and 

the costs (indirect/direct) that these visits generate, particularly among frequent users, is needed. 

As described in the literature review, most research in this area has been conducted in the United 

States. More qualitative research of frequent ED users with CP would also be useful. Poulin et al. 

(2016) have begun this work by describing patients attending Ottawa, Ontario hospitals. It would 

be interesting to gain further insight about the different reasons that individuals with CP seek ED 

care in other regions of Canada’s single payer, publicly funded, health care system.  

Nursing Practice and Policy Implications 

 Nurses care for CP patients in all health care settings and are well positioned to both 

identify and advocate for patients who either make, or are at risk for making, unplanned health 

visits for pain. In addition to providing insight about the unplanned health care utilization 

patterns of individuals waiting for interdisciplinary pain care in southeastern Ontario, the results 

of this study provide important background for nurses and other health care providers about the 

predisposing, enabling, and coping characteristics associated with this challenging pattern of 

service use. 
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  In this patient group, risk of unplanned health care use for pain decreased with age and 

improvements in socioeconomic status. Health care providers should also be aware that moderate 

to severe depression, use of one or more opioid based medications, and high frequency primary 

care use is also associated with an increased risk of unplanned visits for pain in this clinical 

cohort. These findings are in addition to the observations made about the increased risk of 

unplanned use found with certain illness-focused coping strategies, namely asking for assistance 

to deal with pain, which could be targeted in cognitive behavioural interventions aiming to 

minimize this type of health care use. 

 Compared to the highest income bracket, membership in the middle and lower income 

brackets was associated with 1.33 and 1.43 times the risk of making unplanned health care visits 

for pain in the previous year. Armed with such insight, nurses may influence unplanned service 

use by increasing their surveillance of socioeconomic and employment status among CP patients 

and by seeking opportunities to maximize financial support for users with the help of other 

health and community stakeholders.  

  The association between depression and unplanned use is not surprising given the surplus 

of evidence describing the relationships between certain aspects of psychological dysfunction 

and poorer long-term outcomes in CP (Edwards et al., 2016). While there is some debate about 

the temporal aspects of CP and depression, it has been argued that the association between co-

morbid psychological disease and poorer CP adjustment indicates that treatment of depression is 

paramount despite ambiguity about causal ordering (Gatchel et al., 2007). Nurses may influence 

unplanned service utilization by implementing screening and treatment protocols for moderate to 

severe depression among individuals with CP. Improved surveillance may be especially welcome 

in the ED where co-morbid depression can remain undetected and untreated among individuals 
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living with CP (Wilson et al., 2014). 

  The relationship between opioid use and unplanned health visits for pain in this study is not 

surprising given previous reports of this type of medication use among frequent ED users and the 

growing popularity of opioid agreements in these ambulatory health care settings. In this study, 

use of two or more opioid based medications was associated with nearly double the risk (RR = 

1.92) of unplanned visits for pain in the previous year. While such therapy may be appropriate 

for some CP patients (de Leon-Casasola, 2013), growing concern about the risks and benefits of 

these medications for CP has prompted the development of guidelines for more judicial use of 

these substances in a variety of health care settings (Dowell, Haegerich, & Chou, 2016; 

Manchikanti et al., 2017). Nurses may influence unplanned service use by implementing 

screening protocols for opioid misuse in ambulatory care settings and by educating patients 

about the benefits of opioid de-escalation. Nurses may also be instrumental in planning and 

monitoring interventions that are designed to minimize the negative side-effects of withdrawal 

that can accompany changes in use or dosing of these medications.  

 Finally, this study identified an important relationship between high frequency primary 

care use and unplanned visits for pain. This pattern of use is consistent with the results found in 

past studies examining the primary care access and utilization characteristics of frequent ED 

users (Chan & Ovens, 2002; LaCalle & Rabin, 2010; van Tiel et al., 2015). In more recent work, 

this pattern of use has been associated with reports of unmet need (Cunningham, Mautner, Ku, 

Scott, & LaNoue, 2017). This particular finding is interesting because it suggests that frequent 

unplanned health care use is not necessarily related to poor access, a common assumption, but is 

instead a symptom of unmet need. Nurses working in primary care settings can utilize insight 

about this pattern of use to target individuals in need of specialized care. The finding that high 
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utilizing primary care patients also make a high number of unplanned visits also highlights the 

need for cross-setting plans of care. Improved care coordination between settings, which can be 

facilitated and monitored by a nurse, may reduce the likelihood of visits and minimize the risk of 

overlapping treatment in emergency medical settings.  

 From a policy perspective, the health care utilization trends and disability profile of the 

individuals in this study highlight the need for ongoing investment in efforts that improve 

capacity in Canadian CPCs and enable the delivery of comprehensive CP care in other 

ambulatory care settings (i.e. primary care and emergency medical settings). 

 The demand for expert pain care is high in this country and many patients endure long 

waitlists, particularly in publicly funded clinics, for specialist intervention. Peng et al. (2007) 

report that 102 Canadian CPCs (operating across nine provinces and three territories) are 

responsible for more than half a million patient visits each year. Results from the same study also 

indicate that the median wait time for an initial consultation in a publicly funded CPC in Canada 

is six months (30 days in privately funded clinics) and that too many (50%) individuals wait 

longer (up to five years) for this type of expert care (Peng et al., 2007). Long waitlists for 

specialist intervention are especially troubling because notable deterioration can occur during 

this period and the cost of treatment delay can be substantial for both the patient and society. 

Over a three-month period, Choiniere et al. (2010) observed statistically significant changes in 

the psychological health (increased depression, anxiety, and anger) of individuals waitlisted for 

specialist care in the Canadian STOP-PAIN project. The median monthly cost of care 

(expenditures related to health care visits, diagnostic testing, treatment, and lost productivity) for 

these individuals was also estimated to be $1,462 (CDN) per person in the same project 

(Guerriere et al., 2010). 



 99 

 In addition to improving capacity in CPCs directly, recent research suggests that 

technology can be leveraged in innovative ways to improve access to expert CP care. Dubin et al. 

(2015) and Liddy et al. (2016) describe strategies that facilitate rapid consultation with CP 

experts via telemedicine technologies in settings (primary care) where the level of training and 

support for delivering comprehensive pain care tends to be suboptimal and a high number of pain 

related visits are made. Other researchers are exploring the utility of similar technologies for 

direct patient care when individuals must travel long distances to attend a CPC (Peng, Wong, & 

Salenieks, 2006; Pronovost, Peng, & Kern, 2009). These technologies could be utilized in other 

highly frequented care settings such as the ED. The federal and provincial governments should 

commission additional research into the individual and population level impacts of these 

interventions and, where appropriate, provide funding to expand the availability of such 

technologies when they are shown to improve outcomes (i.e. improvement in 

physical/psychological health and patient/provider satisfaction). 

 Finally, the relationship between opioid use and unplanned health care visits for pain in 

this study suggest that policy initiatives that target problematic medication use may continue to 

be useful for reducing ED visits for CP. However, the finding that high utilizing individuals are 

also burdened with poor economic and mental health suggests that such strategies must also 

address or remedy these problems too. 

Conclusion 

Using data from patient completed questionnaires, this study determined that positive 

self-statements, guarding, and asking for assistance to deal with pain were associated with at 

least one unplanned health care visit for pain by CP patients in the year preceding attendance in a 

southeastern Ontario interdisciplinary pain clinic. Results from this study also provided 
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important insight about the different sociodemographic, psychological, and treatment related 

characteristics that are related to this type of health care use and described how these factors may 

differ for the most frequent consumers. In this study, increasing age and socioeconomic status 

were associated with a decreased risk for unplanned use. Moderate to severe depression, use of 

one or more opioid containing medications, and high frequency primary care use were associated 

with an increased risk for this pattern of service use. It should be noted that the observation for 

age should be interpreted cautiously due to the potential for bias identified during the participant 

ascertainment stage of this study.  

One of the more interesting findings of this study was the direction of association 

observed for two coping strategies in the final multivariate model of unplanned use. More 

frequent reliance on positive self-statements, a strategy typically linked to better outcomes for 

individuals with CP, was associated with increased risk of making at least one unplanned visit 

for pain and the maladaptive strategy of guarding was associated with a decreased risk. The 

reasons for these directional findings are not completely known and deserve further study. 

Another curious finding was that need factors, captured in this study using measures that 

characterized pain and HRQOL, were not related to unplanned health care use. This particular 

observation was surprising given past reports where frequent ED users with CP describe high 

pain intensity and interference as the primary reason for seeking such care. Future research 

should examine the relationship between CP coping strategies and unplanned health care use 

prospectively using an expanded collection of covariates and an objective measure of health 

services use. Such improvements would assess the temporal aspect of these relationships and 

provide some insight into the causal factors related to this challenging form of service use.   
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Appendix C 

robust_estimator <- function(model) { 

   

  # original estimates 

  estimate <- coef(model) 

  original_std_error <- sqrt(diag(vcov(model))) 

  original_p_value <- coef(summary(model))[,4] 

  original_CI_low <- confint(model)[,1]     # CI calc by profiling 

  original_CI_high <- confint(model)[,2]    # CI calc by profiling 

   

  # calculating robust estimates 

  # http://stats.idre.ucla.edu/r/dae/poisson-regression/ 

  cov_model <- vcovHC(model, type = "HC0") 

  robust_std_error <- sqrt(diag(cov_model)) 

  robust_p_value <- 2 * pnorm(abs(coef(model)/robust_std_error), lower.tail = FALSE) 

  rCI_low <- coef(model) - 1.96 * robust_std_error 

  rCI_high <- coef(model) + 1.96 * robust_std_error 

   

  # exponentiating coefficent, and robust SE/CIs 

  exp_estimate <- exp(coef(model)) 

  exp_rSE <- exp_estimate*robust_std_error  # See deltamethod 

  exp_CI_low <- exp(original_CI_low) 

  exp_CI_high <- exp(original_CI_high) 

  exp_rCI_low <- exp(rCI_low) 

  exp_rCI_high <- exp(rCI_high) 

   

  # Curating output (format to desired num of dec places) 

  original_estimates <- cbind( 

    Estimate = round(estimate, 4), 

    "Std. Error" = round(original_std_error, 4), 

    "Pr(>|z|)" = round(original_p_value, 5), 

    CI_low = round(original_CI_low, 3), 

    CI_high = round(original_CI_high, 3) 

  ) 
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  robust_estimates <- cbind( 

    Estimate = round(estimate, 4),  

    "Robust SE" = round(robust_std_error, 4), 

    "Pr(>|z|)" = round(robust_p_value, 5), 

    rCI_low = round(rCI_low, 3), 

    rCI_high = round(rCI_high, 3) 

  ) 

   

  exp_estimates = cbind( 

    "exp(Estimate)" = round(exp_estimate, 4), 

    "Robust SE" = round(robust_std_error, 4), 

    "exp(rSE)" = round(exp_rSE, 4), 

    #"Delta Robust SE" = 0, 

    "Pr(>|z|)" = round(robust_p_value, 5), 

    "exp(CI_low)" = round(exp_CI_low, 3), 

    "exp(CI_high)" = round(exp_CI_high, 3), 

    "exp(rCI_low)" = round(exp_rCI_low, 3), 

    "exp(rCI_high)" = round(exp_rCI_high, 3) 

  ) 

   

  # Deltamethod for exp robust std error 

  # Requires 'msm' package 

  # http://stats.idre.ucla.edu/r/dae/poisson-regression/ 

  #s <- deltamethod(list(~ exp(x1), ~ exp(x2)), 

  #                 coef(model), cov_model) 

  #exp_estimates[, "Delta Robust SE"] <- s 

   

   

  # Function return values 

  list("original_estimates" = original_estimates,  

       "robust_estimates" = robust_estimates,  

       "exp_estimates" = exp_estimates) 

} 

 

robust_poisson <- function (model_formula, dataset) { 
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  # Original model objects 

  summary <- summary(fit <- glm(model_formula, data = dataset, family = poisson)) 

  model <- fit 

  outcome_variable <- model_formula[[2]] 

   

  # Dispersion statistic  

  # Hilbe - MCD p 78-79 - Chi2 as GOF - sometimes biased -> value in def extradispersion 

  pr <- sum(residuals(fit, type = "pearson")^2)   # Pearson Chi2 

  dispersion <- pr/fit$df.residual                # dispersion statistic 

   

  # Poisson assumptions 

  # Hilbe - MCD p 90-91 

  obs_var <- with( 

 dataset, sd(eval(as.name(outcome_variable)))^2).    # observed variance 

  xbp <- predict(fit)                                       # xb, linear predictor 

  mup <- exp(xbp)                                           # mu, fitted Poisson 

  exp_var <- mean(mup)                                      # expected variance mean = variance 

  meany <- mean(dataset[[toString(outcome_variable)]])      # mean of outcome_variable 

  expect0 <- exp(-meany)*meany^0/exp(log(factorial(0)))     # expected prob of 0 

  zero_count <- (fit$df.null+1) * expect0                   # expected 0 count 

  obs_counts <- table( 

 dataset[[toString(outcome_variable)]])[1:2]         # obs num of values on each count 

  exp_counts = round( 

    sapply(0:1, function(x)sum(dpois(x, fitted(fit)))))    # exp num of values on each count 

  table <- rbind(obs = obs_counts[1:2], exp = exp_counts)  # table of observed vs expected counts 

  # chi2 <- chisq.test(obs_counts, exp_counts)             # Chi2 to test if obs & exp same pop 

   

   

  # Original + robust estimates 

  estimates <- robust_estimator(fit) 

   

  # Using residual deviance to perform goodness of fit test for overall model 

  # http://stats.idre.ucla.edu/r/dae/poisson-regression/ 

  # Hilbe - MCD p 77 + ERRATA 

  deviance_gof <- with( 

 fit, cbind( 
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  res.deviance = deviance,  

                         df = df.residual,  

                    p_value = pchisq(deviance, df.residual, lower.tail = FALSE))) 

   

  # Other measures of model fit (COUNT package) 

  fit <- modelfit(fit)  

   

  # Function return values 

  list(model = model, 

       summary = summary,  

       assumptions = list( 

         dispersion_stat = dispersion, 

         expected_variance = exp_var,  

         observed_variance = obs_var,  

         expect_zero_prob = expect0, 

         expect_zero_count = zero_count, 

         counts = table), 

       # counts_chi2 = chi2), 

       estimates = estimates,  

       fit = list( 

         model_chi2 = pr, 

         deviance_gof = deviance_gof,  

         modelfit = fit)  

  ) 
} 
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