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ABSTRACT 

 Introduction: “Pain coping” refers to cognitive and behavioral pain 

management methods. Little is known about the determinants of coping style. 

 Objective: To investigate factors predicting coping in whiplash-associated 

disorders (WAD) and onset of severe neck/low back pain. 

  Methods: In secondary analyses of three cohort studies (two of WAD and 

one of a general population sample), baseline factors were assessed for their 

predictive role in subsequent pain coping. Pain coping was assessed using the 

Pain Management Inventory (PMI). Baseline information included a wide range 

of demographic, socioeconomic and health factors. 

Results: Better mental health, but not physical health, predicted high 

active coping and low passive coping in all three studies. In WAD, higher neck 

pain and headache and poor recovery expectations also predicted high passive 

coping. Pain intensity was unrelated to active coping. 

 Conclusions: Identifying modifiable predictors of coping can aid in 

developing effective intervention strategies to improve coping abilities. 

 

Key words: neck pain, whiplash injury, whiplash-associated disorders, the 
general population, predictors of coping style. 
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Chapter 1: Introduction 

 

1.1 Overview 

Neck pain has become a common health problem, and it is reported to 

currently affect 332 million people worldwide [78;79]. In fact, Haldeman et al. 

state that “most people can expect to experience some degree of neck pain in their 

lifetime” [42]. Neck pain problems can have a substantial influence on the health 

of persons, their families, and health-care systems, causing extensive disability 

and economic burdens due to both direct and indirect costs [45]. In the United 

States in 2005, treatment for neck and back problems accounted for 

approximately $86 billion in health care expenditures [71]. In the Netherlands, the 

cost of neck pain was estimated at $686 million (in US dollars) [7]. It has been 

reported that 23% of these costs were due to direct cost such as health-care 

expenditure, with the vast majority of the costs being accounted for by indirect 

costs such as work absenteeism and disability [7]. 

Neck pain is not only common in the general population, but it is also the 

most frequently described problem in connection with traffic-related whiplash-

associated disorders (WAD) [defined in section 1.2.2] [4;70]. From a global 

perspective, WAD injuries are responsible for up to 80% of traffic injuries, and 

have been increasing over the past 30 years [26;41;48]. 

While some of those with neck pain recover quickly within weeks or months, 

it is unclear why others experience persistent symptoms and disabilities. Although 

the precise nature of this process remains unknown, many factors have been 

shown to be associated with the development of persistent pain and subsequent 
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disability [31;43;84;95;119]. Arguably the most important of these factors to 

study are modifiable prognostic factors, since these can be the target of 

interventions.  

One such modifiable prognostic factor in the general area of stress is coping. 

It is believed that individuals use a variety of coping strategies on a daily basis to 

accommodate different stressful situations [73]. Coping is thought to be 

influenced by both stable, person-based factors (such as socio-demographic 

factors and personality) and transitory, situation-based factors, such as the 

particular stressor in question and the situational context [46]. This indicates the 

significant need for research about coping with pain since that would lead to early 

identification of those at greater risk for the development of chronic pain. Coping 

might also be a relevant target in innovative treatment approaches for 

interventions. 

The overall aim of this thesis is to examine the predictors of pain coping 

strategies in the early stages of recovery among those with traffic-related WAD 

and among those with neck pain in the general population. These two pain 

populations are unique in various ways and this research shows differences in the 

use of diverse types of coping strategies as an outcome, since widely varying 

results may be present in one population but not in another. The rationale for the 

present study and for studying both the general population and WAD-affected 

population in understanding pain coping is discussed in section 1.6. 

In brief, this thesis is comprised of secondary analyses of three sets of data, all 

with a similar question; that is, to examine the similarities and differences in the 
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predictors of coping behaviours across these three study populations. Replication 

of findings in different study samples is important since similarities in findings 

increases our confidence in the conclusions reached [77].  

The format of this thesis is as follows: the first chapter is review of the 

literature, consisting of a background to the issue of neck pain in two populations 

(the general population and those with WAD), followed by discussion of the 

concept of coping, followed by the relevance of pain coping as an important 

variable in the empirical studies. This chapter concludes with the purpose and 

research questions for each paper. Next, in the subsequent three chapters, I report 

the three completed research studies separately. Finally, in the fourth chapter, I 

present a general conclusion of the findings and their wider implications.  

 

1.2 Literature Review of Neck Pain:   

1.2.1 Neck Pain in the General Population: 

Neck pain is one of the most common musculoskeletal disorders, affecting up 

to two-thirds of the population at some point in their lifetime [27;42]. The 

considerable impact of neck pain problems in the general population is 

determined by examining both the existing burden of neck pain (prevalence) and 

the frequency of newly detected cases (incidence). Together, these estimates 

provide information that can assist health care planners to target individuals at 

risk by implementation of prevention strategies to reduce the burden of neck pain. 

In the general worldwide population, the overall prevalence of neck pain 

varies widely, depending on how it is measured [53]. For example, in Canada, 
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Côté et al. found a lifetime prevalence of neck pain of 66% [27], while a study 

from Finland reported that the lifetime prevalence of neck pain was 71% [69]. 

However, as the time period of interest decreases (e.g., lifetime vs. period vs. 

point prevalence), the prevalence estimates decrease as well. 

Typically, most estimates of 12-month prevalence range between 30% and 

50% among adults and between 21% and 42% among youth [45], while the 

estimated point prevalence (neck pain right now) is more in the range of 20-22% 

[30;45;88]. The incidence of neck pain is less frequently studied, likely due to the 

cost and time requirement for longitudinal studies compared to the faster and less 

costly cross-sectional studies needed to report prevalence estimates. Some studies 

suggest that estimated annual incidence of neck pain in the general population is 

between 15% and 18% [30;33]. However, like prevalence estimates, incidence 

estimates of neck pain vary by severity of the condition, with mild neck pain 

being more common than severe neck pain. A 2008 systematic review of the 

burden of neck pain in the general population suggests that incidence ranges from 

a rate of 0.055 per 1000 person years for severe neck pain (disc herniation with 

radiculopathy) to a rate of 213 per 1000 persons (for any degree of self-reported 

neck pain) [45]. There is also some evidence that there is variation in the rates of 

neck pain among different occupations. For example, Côté et al. reported that the 

annual incidence of neck disorders within office and computer workers was 57% 

among all office workers in the USA, but 36% in municipal administrative 

workers in Sweden, and 34% in municipal employees in Finland [32]. Health-care 

workers and transit operators also had a high incidence of neck pain [32]. 
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Overall, it seems clear that understanding the burden of neck pain is highly 

dependent on the case definitions for what comprises neck pain (e.g. severity 

and/or duration of pain), and how presence of neck pain is ascertained (e.g., 

through self-reported questionnaire or diagnosis by a clinician) [45]. To provide 

an integrated framework for defining neck pain and appropriate interpretation of 

the research evidence such as incidence and prevalence of neck pain, the Bone 

and Joint Decade 2000–2010 Task Force on Neck Pain and Its Associated 

Disorders (NPTF) proposed a simplified, but more detailed four-grade 

classification system for all neck pain disorders including traumatic and non-

traumatic causes. This classification system also considers the factors related to 

the management of neck pain [40] and it is as follows: 

● Grade I neck pain: Neck pain and associated disorders with no signs or 

symptoms suggestive of major structural pathology and no or minor interference 

with activities of daily living. Major structural pathologies include (but are not 

limited to) fracture, vertebral dislocation, injury to the spinal cord, infection, 

neoplasm, or systemic disease including the inflammatory arthropathies. 

● Grade II neck pain: No signs or symptoms of major structural pathology, 

but major interference with activities of daily living. 

● Grade III neck pain: No signs or symptoms of major structural pathology, 

but presence of neurologic signs such as decreased deep tendon reflexes, 

weakness, or sensory deficits. 
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● Grade IV neck pain: Signs or symptoms of major structural pathology.a  

The authors of NPTF synthesis concluded that though neck pain is common in 

the general population, it can be viewed as having an iceberg effect [45]. That is, 

what may be observed in the general populations are many cases of ‘some’ neck 

pain that people experience, but fewer cases of neck pain of a severity leading 

people to use the health care system, and even fewer cases of disabling neck pain 

[45]. 

Although many causes of neck pain have been described in the literature, 

including osteoarthritis, discogenic disorders, trauma, tumors, infection, 

myofascial pain syndrome, and torticollis, one of the risk factors of both acute and 

persistent neck pain is whiplash associated disorders (WAD) [76]. In many cases, 

a person with a history of a whiplash injury in a motor vehicle crash will complain 

of neck pain even years later. For example, Côté et al. reported that neck pain is 

more prevalent in individuals with a history of whiplash injury and they are 

almost five times more likely to have severe (intense) neck pain than those who 

have no history of neck pain [28]. Berglund et al. reported that  among persons 

involved in a motor vehicle crash, those who reported crash-related neck pain 

were almost three times more likely than those with no crash related neck pain to 

report neck pain problems again seven years later [4]. Therefore, it is crucial to 

discuss the neck pain issues related to the WAD population. 

 

 

                                                             
a
 Guzman J, Hurwitz EL, Carroll LJ, Haldeman S, Côté P, Carragee EJ, Peloso PM, van der Velde G, Holm LW, Hogg-

Johnson S, Nordin M, Cassidy JD. A new conceptual model of neck pain: Linking onset, course, and care: The Bone and 
Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders. Spine 2008; 33:S14-S23. 
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1.2.2 Neck Pain in Whiplash Associated Disorders (WAD) 

Neck pain is a common consequence of  traffic collisions [102].The World 

Health Organization estimates that worldwide, traffic injuries after motor vehicle 

collision cause injuries or disabling of 20-50 million people per year, predicting 

that these injuries will be the fifth leading cause of death by 2030 [85;121]. The 

annual incidence of WAD varies worldwide, but in North America and Western 

Europe the rate appears to be at least 300 per 100,000 individuals and the WAD 

incidence has increased over the past 30 years [48;49]. In Canada, WAD 

estimates have been reported as high as 417 per 100,000 populations [26]. 

‘Whiplash’ itself is defined as a mechanism of injury, that is, an acceleration–

deceleration mechanism of energy transferred to the neck following collisions 

[26;102]. While most, but not all, traffic-related whiplash injuries occur due to 

rear-end or side impact in motor vehicle collision, approximately one-third of 

WAD arise from frontal impact direction [47;50], and whiplash injuries can also 

occur in other setting such as work or sports. While the disorder predominantly 

involves symptoms of neck pain, it also commonly includes other symptoms such 

as headache, dizziness, and pain in other parts of the body [26;35;36;48;70;102]. 

The Quebec Task Force on Whiplash-Associated Disorders coined the term 

‘WAD’ to refer to the resulting injury or cluster of symptoms [102]. Other terms 

often used interchangeably are ‘acute whiplash’, ‘acute whiplash injury’, ‘acute 

symptomatic whiplash injury’, or ‘acute WAD’ [104], and the onset of symptoms 

in patients may arise immediately after the trauma, or after hours or days. Chronic 

WAD refers to the cases where patients remain symptomatic or show residual 
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disability after six months [102]. WAD is thought to be a complex condition 

[48;99], and is often thought to result from cervical sprain or strain, possibly from 

damage to soft tissue including the joints, ligaments and muscles in the neck, 

although this is not clear [21;48]. 

Not only are whiplash injuries expensive for society and the health care 

system, they also account for a significant and ever-increasing financial burden 

for insurers. Each year in Canada, about 2 million insurance claims are reported 

for whiplash injuries, and cost an estimated $8.5 billion. It has been estimated that 

in British Columbia alone, the economic cost exceeds $600 million annually [55]. 

 The occurrence of WAD is determined by a combination of factors; primarily 

some exposure to a whiplash mechanism, and secondly the emergence of clinical 

sign or symptoms [48]. Due to the high prevalence of neck pain and other WAD-

like symptoms in the general population (i.e., in those without involving vehicle 

collision), the clinical assessment of WAD-symptoms is difficult. It is even more 

difficult for clinicians and researchers to distinguish whether WAD-like 

symptoms are a new experience related to the collision, or whether they are 

related to exacerbations of a condition existing before the collision. There is no 

available gold standard diagnostic test to detect WAD such as x-ray, 

computerized tomography (CT) or magnetic resonance imaging (MRI) [48].  

A WAD grading system was proposed by the Quebec Task Force on 

Whiplash-Associated Disorders (QTF) to assist health care providers in the 

classification and management of patients with WAD based on the type and 

severity of observed signs and symptoms. Briefly, the grading system is as 
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follows: grade 0 is “no complaint about the neck, no physical sign(s)”; grade 1 is 

“neck pain, stiffness, or tenderness, with no physical sign(s)”; grade 2 is “neck 

pain, stiffness, or tenderness with musculoskeletal sign(s)”; grade 3 is “neck pain, 

stiffness, or tenderness with neurologic signs”; and grade 4 is “neck fracture or 

dislocation” [102]. Based on the QTF system, approximately most claims of 

whiplash injured are classified as grade 1 or 2. 

 

1.3 Importance of Course and Prognosis of Neck pain:  

Understanding and explaining the natural history of neck pain along with 

knowing the determinants of neck pain course (i.e., predictive factors) will enable 

both clinicians and patients to better expect what is most likely to occur after the 

neck pain episode. It also facilitates the identification of those predictive factors 

that may be important in terms of treatment. Information about predictive capacity 

of variables is also needed to help us compare possible interventions to see 

whether the natural recovery procedure in neck pain changes. To grasp this 

information, it is required to use study designs that follow persons with neck pain 

at the start point of the study and have neck pain over a period of time, therefore 

requiring a longitudinal study. For example, the characteristics of those who 

recover and those who do not recover over time are compared to find associations 

between having neck pain at the start of the study and outcome of good or poor 

recovery at the follow-up time points to predict the course of neck pain.  

Over the last decade, the approach to the predictors of neck pain has shifted 

from a strict biomedical and biomechanical to a more biopsychosocial 
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perspective. The biopsychosocial framework is a comprehensive, broad 

perspective emphasizing the important role that biological, psychological, and 

sociological factors play in the process of recovery from neck pain, along with the 

reciprocal interactions of these multiple factors. Therefore, to better understand an 

individual’s response to pain, the unique reciprocal interactions of these factors 

need to be considered. 

Within the biopsychosocial framework, many factors have been shown to be 

associated with the development of persistent pain and subsequent disability 

[31;43;84;95;119]. Nevertheless, the precise nature of this process remains 

unknown, there are many inconsistent findings in the research literature, and the 

mechanism of how these factors affect neck pain recovery is not fully understood.  

 

1.3.1 Predictors of Outcome in Neck pain in the General Population:  

Neck pain in the general population is highly persistent or recurrent [19;21], 

and it is estimated that between 50% and 85% of populations with current neck 

pain will report neck pain again 1 to 5 years later [16]. The results of one study on 

the course of neck pain has shown that of individuals with mild or intense but not 

disabling neck pain, 10% become disabled by their neck pain in the subsequent 

follow-up periods, 20% report recovery followed by worsening and 40% 

experience persistent levels of neck pain [30]. Thus, complete and permanent 

resolution of neck pain does not happen in most people with this problem. Several 

studies have aimed to identify predictive factors of neck pain outcome and to 

describe characteristics associated with neck pain persistence in the general 
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population [6;30;44;52;89]. The predictive factors reported include: age, gender, 

employment status, duration of neck pain at baseline stage, previous neck pain 

episode, intensity of pain at baseline, accompanying low back pain, and 

expectations of treatment [6;21;30;44;52;93;114]. Interestingly, most of the 

predictors (e.g. age, gender, duration of complaints, pain intensity) identified in 

these studies do not consistently demonstrate a strong (large) effect on prognosis 

of neck pain [6;30;44;52;89]. Furthermore, there is inconsistency in research 

findings regarding some prognostic factors of neck pain such as gender. In 2008, 

Carroll et al. published a best-evidence synthesis examining course and prognosis 

for neck pain in the general population [16]. In their review, two studies showed a 

modest effect of gender, with men slightly more likely than women to experience 

some resolution of neck pain over a 1-and5-year period [30;86], whereas the 

remaining three studies noted no effect of gender [9;44;74]. There is more 

consistent evidence that younger age is predictive of better recovery from neck 

pain in the general population, although the effect is not large [16]. Other factors 

also appear to predict the presence and/or greater neck pain intensity at follow up: 

These include pain intensity at baseline, self-perceived poor general health, prior 

neck injury and neck/shoulder symptom, co-morbid low back pain, and pain-

related difficulties in activity performance [9;44]. In addition, a longitudinal study 

by Vos et al. in 2008 identified that motor vehicle accident (MVA) was a 

significant independent prognostic factor for persistent neck pain [116]. 

However, psychological and social factors appear to play an important role in 

neck pain outcomes in the general population [67;81;112], and in fact, may be 
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more important than other prognostic factors [16]. Psychological and social 

factors studied include vitality, greater social support, being optimistic, and 

having less need to socialize predicted greater decrease in intensity of neck pain 

[16]. 

 

1.3.2 Predictors of Neck pain in WAD:  

With respect to prognosis, neck pain related to WAD resulting from motor 

vehicle injuries is often regarded as a separate subgroup within the population of 

neck pain sufferers, and studies have generally viewed and evaluated these patient 

categories as discrete study populations. For example, the recent overview for 

neck pain patients by The Neck Pain Task Force (NPTF) has reported findings 

separately for whiplash (WAD) patients and the general population, suggesting 

that these disorders are distinct [16;21;45;48]. There is some reason to study 

traffic-related WAD separately from others with neck pain. For traffic-related 

WAD, there is a specific event that precipitated the development of pain. Also, 

these pain sufferers must deal with the traffic injury insurance system, whose 

unique aspects might contribute to the prediction of recovery outcomes. 

Nevertheless, the NPTF interestingly found that the prognosis of neck pain seems 

to be similar in the general population and in the populations of whiplash injured 

(WAD) after motor vehicle crashes [21;114]. 

Even though WAD is a non-life-threatening injury, the subsequent process of 

recovery can be long-lasting and a substantial number of those injured can be left 

with either temporary or permanent disabilities. Although the number of 
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prediction studies in WAD has increased recently, still predicting the outcome of 

WAD remains challenging due to the complexity of the WAD disorders. That 

means the development of persistent symptoms, which factors are involved in 

predicting the course and who are at risk for slow recovery or developing chronic 

pain, is still not fully understood.  

Numerous studies have suggested that post-injury symptoms such as greater 

initial pain intensity [61;117;118], more physical symptoms and greater initial 

pain-related disability [21;61;103] are the most prominent predictors of poor 

recovery from WAD [20]. However, although it is frequently assessed in clinical 

settings, there is no conclusive evidence that neck range of movement is a 

predictive factor [61;118]. There is also conflicting evidence for the predictive 

value of sociodemographic variables such as age, gender, level of education, as 

well as for collision related factors, prior pain, prior health, and comorbidities 

[20;21;61;103;118]. However, the NPTF reported that there is preliminary 

evidence that the prevailing compensation system is prognostic for recovery in 

WAD [21]. 

In addition, there is evidence that post injury psychological factors such as 

symptoms of post-traumatic stress [21;120], high pain catastrophising [117;118], 

depressed mood [21], fear of movement/(re)injury and low self-efficacy, appears 

to have predictive value for slowed recovery [21;61;103;120]. Recent studies have 

also demonstrated that lower expectations of recovery are predictive of poor 

recovery [20;50;115]. In a study of patients with soft tissue neck injuries, Richeter 

et al concluded that psychological factors are important predictors of outcome as 
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these factors were more important than collision severity in predicting the 

symptoms severity [91].  

As described above, among those factors that predict outcome of WAD or 

neck pain in the general population, some are modifiable and some are not. 

Arguably, the most important factors to study are modifiable prognostic factors, 

since these can potentially be the target of interventions. One modifiable 

prognostic factor in WAD recovery is coping. The following section addresses the 

literature review of the coping concept.  

 

1.4 Review of the Pain Coping Literature:  

1.4.1 The importance of the concept of pain coping:  

Pain coping is generally viewed as the purposeful effort people use to 

manage or reduce the negative impact of pain [5;17;65;66]. From a 

biopsychosocial point of view, coping, including pain coping, is a dynamic, 

reciprocal and interactive process of psychological, social, and biological factors 

[65;66]. However, the broad variety of theoretical approaches, models of coping 

and methods for studying coping has made it a difficult area to study and 

understand.  

 

1.4.2 What Does Coping Mean?  

 There is no single definition for “coping” across the different contexts 

within which coping has been studied. Historically, the theory of coping and 

stress was conceptualized by two distinct approaches of coping as either ‘person 
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based’ (innate to a person’s unique personality, and stable across situations) or 

‘situation based’ (dependent upon environmental demands, flexible over time) 

[38]. Contemporary theoretical views generally characterize coping as a 

combination of both innate personality type and cognitive reactions to stressful 

situation. As pioneers in the current views of coping, Folkman and Lazarus 

reconceptualised the field of coping by emphasizing the role of cognitive 

appraisals in the coping process [38]. They defined coping as “constantly 

changing cognitive and behavioral efforts to manage specific external and/or 

internal demands that are appraised as taxing or exceeding the resources of the 

person” ([66], p.141). In accordance with this definition, coping behavior is 

viewed as a constant feedback loop of appraisal and action [38]. Thus, they did 

not only emphasize the role of cognitions in the coping process, but also discussed 

the importance of considering the person and environment together, stating that 

threat "is not solely a property of the person or of the environment; it requires the 

conjunction of an environment having certain attributes with a particular kind of 

person who will react with threat when exposed to those environmental attributes" 

(p.142). One key aspect that Lazarus and Folkman highlighted is that coping 

efforts should not be confused with outcome or effectiveness of those efforts [66] 

and there is no assumption regarding the success or failure of those efforts [66]. 

Since it is still unknown why some individuals with pain seem to adjust 

reasonably well whereas those who report greater dysfunction and disability, 

coping may explain some of these differences in adjustment to pain. 
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1.4.3 Ways of conceptualizing Coping: 

 A perusal of the coping literature demonstrates that those who write about 

this concept have made a bewildering number of distinctions and categorizations 

of types of coping (see [97]). There have been many different theoretical and 

empirical frameworks for understanding coping and many different ways of 

classifying coping strategies, and what follows is a review of the dominant ways 

of categorizing pain coping. 

 

Problem-Focused versus Emotion-Focused Coping: 

 The first influential modern way of classifying coping strategies was that 

made by Lazarus and Folkman; that is the distinction between ‘problem-focused’ 

and ‘emotion-focused’ coping [66]. Problem-focused coping refers to attempt 

directly to the stressor itself by taking steps to remove or to solve the problem, or 

diminishing its impact if it cannot be avoided. In problem-focused coping, the 

individual employs problem solving strategies: to define the problem, to generate 

alternative solutions, to weigh the alternatives, to choose and act, as captured, for 

instance, in the Daily Pain Coping Inventory (e.g. “Did something specific to try 

to reduce pain”) [1]. In contrast, emotion-focused coping is directed to deal with 

the emotional responses by minimizing the distress triggered by stressors or 

regulating the stressor [37]. The individual aims to minimize stress and negative 

emotions that are consequences of pain (e.g. “Sought emotional support from 

loved ones, friends, or professionals concerning my pain”). 
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Active versus Passive coping: 

 Another frequently used distinction is the ‘active’ versus ‘passive’ coping 

dichotomy, as developed by Brown and Nicassio, who developed this 

categorization in the Vanderbuilt Pain Management Inventory [13]. Active coping 

relates to attempting to cope by taking responsibility and trying to manage the 

pain by making efforts to control the pain or function in spite of it (e.g. “Try to 

distract yourself from the pain”) [12]. Passive coping refers to strategies that 

include withdrawal and delivering control over pain to someone or something else 

(e.g. “Take medicine to see whether the pain goes off”). Individuals that use 

passive coping strategy allow themselves to be controlled by the pain or let it to 

influence other areas of their lives adversely. This model divides coping strategies 

into those which are more passive such as withdrawing from others or talking 

about pain, and those which are more active such as engaging in leisure activities 

or distracting one’s attention from pain. 

 

 Approach versus Avoidance Coping (Engagement versus Disengagement): 

 Another way of categorizing ways of coping is ‘approach’ or 

‘engagement’ coping and ‘avoidance’ or ‘disengagement’ coping (e.g. [97]). 

Engagement coping is directed at engaging with pain and its related causes, and 

disengagement coping is aimed at engaging efforts away from pain or escaping 

the threat [90] (e.g.,[75;92]). Engagement coping consists of problem-focused 

strategies and some strategies of emotion-focused coping such as seeking 

treatment or support, emotion regulation, acceptance, and cognitive restructuring 
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[24]. Disengagement coping includes reactions such as ignoring the pain, 

attempting to avoid increasing pain, and wishful thinking. Disengagement coping 

can be thought of as mainly emotion focused because it involves attempts to 

escape feeling of distress. It also involves aspects of passive coping, described 

above. Although the disengagement goal is to escape distress, it is generally 

ineffective in lessening distress for the long term period, since it can involve 

acting as if the problem does not exist. As a result, the problem will remain and 

may become more difficult or complex to deal with [25]. Furthermore, avoidance 

and denial can lead to an increase of invasive thoughts about the problem and a 

rise in negative mood and anxiety [80]. 

 Besides these broad classifications outlined above, multiple strategies and 

styles of coping can also be seen as ‘adaptive’ versus ‘maladaptive’. For example, 

Skinner et al. maintain that it is valuable to differentiate forms of coping on the 

basis of being beneficial or harmful [97]. It has been pointed out that problem-

focused coping strategies, engagement coping, or active coping strategies are 

likely to be adaptive, whereas passive or emotion-focused coping are more likely 

to be maladaptive [17;24;68]. In terms of outcome, the time factor is also 

important. For example, avoidant coping is actually more adaptive than attentive 

coping in the short term (when the outcome is within a few days) [51;110]. 

However, attentive coping generally has a more positive outcome in the longer 

term [51;87;110]. As a general rule, every form of coping can be adaptive or 

effective under particular situations, but also can be maladaptive or ineffective 

under others [66].  
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 Nonetheless, each classification that has been introduced can be beneficial 

for explaining certain questions about responses to stress. Further, it should make 

clear that the lack of consensus on the conceptualization of coping leads to the 

frequently interchangeable use of the terms coping actions, strategies, styles, and 

efforts both in clinical practice and in the research field. 

 

1.5 Pain Coping and Pain Outcomes: 

1.5.1 Outcomes of Pain Coping in the General Population: 

 Individuals in the general population who are suffering neck pain have not 

been given much research attention concerning their coping behaviours or the 

influence of their coping strategies on the process of good or poor recovery. Yet, 

these persons likely vary in a number of ways from the frequently considered 

pain-clinic attendees’ study populations [29;113]. For example, persons in the 

general population who have pain problems may or may not be looking for 

treatment and will have a wide variation of pain experiences for a varying amount 

of time. Thus, it is important to explore how persons in the general population 

cope with their pain and to examine the determinants of their adjustment. 

Given the high prevalence of neck pain in the general population, there are 

surprisingly few longitudinal studies conducted on the role of coping in predicting 

the outcome of neck pain in these pain sufferers. In fact, most of the existing 

studies in the general pain population are cross-sectional. Furthermore, the bulk of 

evidence has focused almost exclusively on the problem of low back pain rather 

than including subjects suffering from neck pain or general musculoskeletal 
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disorders with more than one pain site. This may be in part due to a greater 

recognition of the high disability associated with back pain and its high cost [34]. 

Furthermore, most studies in this area also focus more on long lasting pain 

conditions rather than on recent onset pain. The following two sections discuss in 

greater detail the existing research on coping with neck pain within the general 

population. 

 

Cross-sectional studies:  

The study of pain coping in the general population is still developing and a 

very few studies have focused on coping with neck pain. Two such studies are 

described below. 

In 2000, Mercado et al. assessed the relationship between coping and pain 

severity in the general population with neck or low back pain. The results of their 

analysis showed that passive coping was associated with being married, greater 

pain severity, depression, and poor health, whereas active coping was associated 

with female gender, higher education, less depression, good health, and frequent 

exercise, but to be unrelated to pain severity [72]. 

In 2002, a study of 1131 adults in a general population by Carroll et al. 

examined the associations between combinations of active and passive coping and 

sociodemographic, pain and health-related factors. They found that lower level of 

education was associated with the combination of low levels of active and high 

levels of passive coping. Also, better self-reported general health was associated 

with lower level of passive coping strategies regardless of their active coping [15]. 
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Furthermore, factors relevant to the particular stressor are thought to influence the 

individual’s appraisal of the situation and method of coping. Carroll et al. 

concluded that among those who reported neck/low back pain within the past 6 

months, disabling pain was strongly associated with passive coping (e.g., relying 

on medications for symptom relief) regardless of their active coping [15]. 

Interestingly, no evidence was found on the association between pain severity and 

active coping [15], confirming the findings of previous study by the same research 

group. 

 

Longitudinal studies:  

 As noted, these two studies on coping with neck pain in the general pain 

population are cross-sectional in nature, which can be useful for hypothesis 

generating on the potential relationships between coping and outcomes. However, 

to identify and determine the causal nature of such factors for prediction, 

prospective studies are needed. Thus, the few prospective studies that provided 

the best evidence of coping with neck pain as potentially valuable predictive 

factor in the general population are described in this section. 

 In one of the few longitudinal design studies available about pain coping 

in the general population, Mercado et al. set out to assess whether active and 

passive coping strategies predict the development of disabling pain in a cohort of 

participants with neck and back pain. Their analysis revealed that passive coping 

was a strong, independent risk factor for disabling neck and/or back pain. For 

those who use moderate to high levels of passive coping strategies, the risk of 
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developing disabling pain increases by over five-fold, compared to those who use 

low level of passing coping behaviour. They also found that active coping was not 

a significant risk factor for disabling neck and/or back pain.  

Jensen et al. (2007) sought to examine the associations between changes in 

beliefs and in coping and changes in patients’ pain and functioning over the post-

treatment follow-up of chronic pain. The findings of their study indicate that 

increased use of resting, guarding, asking for assistance in response to pain, 

catastrophizing (all generally considered to be passive types of coping strategies), 

and increased belief that one is disabled by pain has shown a link with increased 

disability and depression [58].  

 In 2008, Carroll et al. published a best-evidence synthesis examining 

course and prognosis for neck pain in the general population. The evidence from 4 

studies related to psychological and social prognostic factors indicated that coping 

patterns, need to socialize, and psychological health strongly predicted outcome in 

the general pain population [16]. The studies included in this best evidence 

synthesis showed that coping strategies that involved becoming angry or 

frustrated [54], as well as passive coping (worrying, fear avoidance) [9] predicted 

poorer outcome. But coping that involves self-assurance, greater social support 

[54], and vitality [9] predicted better outcome. In addition, greater optimism and 

having less need to socialize predicted greater decrease in neck pain intensity 

[74]. 

 Finally, in 2012, Laisné et al. published a systematic review to determine 

biopsychosocial predictors of prognosis in musculoskeletal disorders. The 

http://informahealthcare.com.login.ezproxy.library.ualberta.ca/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Laisn%C3%A9%2C+Fran%C3%A7ois%29
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findings indicate strong evidence for the predictive value of coping, recovery 

expectations, and somatisation with respect to disability outcomes [39]. 

 

1.5.2 Pain Coping in Whiplash-Associated Disorder (WAD) related to an 

Outcome: 

 As described previously, many of those in the general populations with 

neck or back pain may be experiencing it due to traffic injuries (WAD), work or 

sport injuries. Based upon the present evidence, there are few ‘true’ longitudinal 

studies that have examined the role of coping in the recovery from WAD. A large 

body of studies are cross-sectional studies, identifying coping as a possibly key 

component of the WAD experience, which might led to some hypothesis-

generating findings. Although it is challenging to compare these studies on pain 

coping due to the variability in conceptualization and measurement of coping, 

what follows is a brief discussion of some promising cross-sectional and 

longitudinal research, respectively. 

  

Cross-sectional studies: 

 Regarding cross-sectional studies on coping and WAD, Jones and Elkit 

(2007) found that men and women were not different in their use of coping 

strategies. However, emotion focused coping strategies were strongly related to 

WAD related symptoms in men compared to women [60].  

 The ‘Catastrophizing’ construct has been widely linked to coping, and can 

be broadly described as an excessively unrealistic and exaggerated negative 
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thought when an individual confronts actual pain [62;108;109]. There is no 

general agreement about whether catastrophizing is a form of cognitive appraisal 

or a different type of psychological variable rather than a pain coping strategy. 

For example, Sullivan et al. defined catastrophizing as “an exaggerated negative 

orientation to actual or anticipated pain comprising elements of rumination, 

magnification, and helplessness.” [109]. Others, tracing back to the transactional 

model of stress by Lazarus and Folkman [66], have viewed catastrophizing as a 

belief that guides the appraisal process (e.g. [96;111]). Jenson et al. proposed that 

‘catastrophizing’ is a cognitive appraisal of patients’ ability to cope rather than a 

real attempt to cope [59;105]. Sullivan (2011) suggests that catastrophizing is 

associated with both type and effectiveness of coping strategies utilized [106]. 

Previously the same research group have established that catastrophizing 

predicted pain [107] and persistence of post-traumatic stress symptoms [108] in 

patients with WAD. Furthermore, Buitenhuis et al. found the relation between 

pain catastrophizing and concurrent severity of whiplash disability [14]. Borsbo et 

al. concluded that the combination of catastrophizing and depression can 

adversely impact quality of life for whiplash patients [8].  

 Nieto et al. (2011) studied how catastrophizing and pain coping strategies 

are connected to the level of a patient’s physical and emotional disability (i.e. 

depression and functional disability) within the first 3 months after a whiplash 

injury. They found that only the coping strategy of  ‘asking for assistance’ was a 

marginally significant predictor of disability after controlling for catastrophizing, 

though a number of pain coping strategies were related with disability in 
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univariable analyses. On the other hand, catastrophizing was a predictor of 

disability even after controlling for pain coping strategies [82]. In another cross 

sectional study of chronic whiplash patients, Schmitt (2009) demonstrated that 

catastrophizing explained 57% of the variance in neck disability [94]. With regard 

to disability, Söderlund et al. found that coping style of ‘pain behaviours’ were 

associated with concurrent disability, indicating an increase over time and 

accounting for 39% of the variance at three weeks and 79% at three years post 

injury [100]. 

 In another recent cross-sectional study, Jo Nijs, 2011 studied a role of 

social support and personality traits in long-term functioning following whiplash 

injury for the evolution purpose of WAD. They results indicated that that those 

people with poor long-term functioning after whiplash injuries also have poor 

social support and personality characteristics of inadequacy, self-satisfaction and 

resentment [83].  

 Research looking into coping as a daily process with WAD is very recent 

and limited. A 2013 study by Bring et.al suggests that varying degrees of daily 

activities are associated with the variability in how WAD patients cope within the 

first 3 weeks of recovery. On a more active day, individuals reported high 

capability of coping and self-efficacy, whereas on less active day they were 

appraising the stressor as a threat and representing more catastrophizing thinking 

[11]. 
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Prospective studies:  

 A recent study by Carstensen investigated the gender effect on the 

association between coping and WAD outcome and found no gender difference in 

the relationship between coping and long-lasting neck pain [23]. 

 Using the coping strategy of social supports has been examined in WAD 

area. In 2003, Söderlund et al. reported that in a sample of individuals who made 

an insurance claim for WAD, those who utilized the coping strategy of social 

support (i.e., supportive behaviour from others in stressful situations such as 

talking with friends) had shorter length of insurance claims [100]. Another 

prospective cohort study on whiplash injured of car crashes concluded that 

‘seeking social support’ and low scores on ‘palliative coping’ was associated to a 

shorter duration of neck complains within the first weeks after the crash [14].  

 In 2006, Carroll and colleagues found that use of “passive” coping 

strategies within the first six weeks following vehicle-related whiplash injury 

predicts slower self-reported global recovery [17]. In very recent study (2013) by 

the same research group, another prospective cohort was examined to determine 

the predictive association between early stage of post-injury coping style (6-

weeks post injury) and two outcomes, neck pain recovery and recovery of 

disability over the first year after onset of WAD [18]. Results were in the same 

line with Buitenhuis et al. study, showing that passive coping style assessed 

slightly later (2-18 weeks after the whiplash injury) predicts duration of neck 

complaints [14]. However, Kivioja et al. (2005) found no evidence that different 

patterns of coping strategies measured within the first few days (median of 3 
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days) after whiplash injuries influenced the prognosis [63]. It has been suggested 

that this is because coping styles take time to develop [21].  

With respect to the relationship between depressive symptoms and coping 

strategy, Carroll et al. (2006) also found that depressive symptomatology is both a 

prognostic factor on its own and also an effect modifier of the relationship 

between passive coping and recovery. Individuals showing signs of depression 

who used few passive coping strategies recovered four times more quickly than 

those who showed depressive symptoms and used high levels of passive coping 

[17]. 

Coping is closely related to the self-efficacy concept, which can be viewed 

as the situation-specific belief in having a capability to successfully perform a 

particular behaviour [2;3]. It is possible that self-efficacy may potentially 

influence the patterns of thought that affect coping behaviours. In a study of 

chronic WAD patients undergoing treatment, Söderlund and Lindberg (2007) 

found that there were a number of differences between the high and low self-

efficacy groups in patients’ coping repertoire, but no significant differences 

between groups in self-ratings of disability or pain intensity. Overall, patients with 

high self-efficacy reported less use of 'maladaptive' and passive coping style at all 

measurement points (pre-, post-and three-month follow-up). They concluded that 

self-efficacy is related to patient’s use of different coping style and speculate that 

positive WAD outcome over long-term could be enhanced by boosting self-

efficacy [101]. In a recent prospective study, the same authors found that coping 

was a mediator of the association between self-efficacy and WAD disability [98].  
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 In general, the results of these studies presented here provide good 

evidence that the use of pain coping strategies are associated with recovery from 

WAD [17], indicating that exploration of pain coping and its relationship to the 

outcome in WAD has merit. Given this evidence, future predictive research 

should examine the specific role of various coping strategies and answer questions 

such as which strategies are adaptive or maladaptive at different times in recovery 

[22] or how individuals with acute WAD cope with other stressors than pain. 

 

1.5.3 Predictors of Pain Coping in the General Population: 

 The question of what factors are influential in the development of coping 

strategies has not been well studied. Most studies examine the role coping plays in 

disability and other pain outcomes. What studies there are which examine coping 

itself have been cross-sectional in nature, which provides a ‘snapshot’ in time, but 

does not provide information about temporal associations. A brief overview of the 

scientific literature on these coping studies is as follows:  

Empirical evidence has supported the idea that personal factors like age, 

gender and other sociodemographic characteristics should impact coping style. 

For example, in cross-sectional study of 280 older and young adults with pain 

problems in the general population, Lachapelle and Hadjistavropoulos (2004) 

focused on age-related changes in coping with pain. They found that increasing 

age was related with a decline in the use of problem-focused and emotion-focused 

coping strategies in individuals with pain. Also, increasing age was associated 

with lower pain severity/ interference and more perceived control over pain. They 
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concluded that while there was a clear relationship between age and coping style, 

life context (i.e. health status and stress levels) to some extent mediated this 

relationship [64].  

In terms of sociodemographic characteristics such as family income, 

Brantley et al. (2002) studied income and coping and found that low-income vs. 

non-low income individuals used differing coping strategies [10]. By using the 

Ways of Coping Questionnaire [66], low income individuals in general, reported 

to utilize a wider range of coping techniques such as avoidance as lower order of 

coping [10].  

As previously mentioned, Carroll et al. found that lower level of education 

was associated with the combination of low levels of active and high levels of 

passive coping. Also, those with better self-reported general health were more 

likely to use lower level of passive coping strategies regardless of their active 

coping [15]. Furthermore, they found that disabling pain was highly associated 

with passive coping (e.g. relying on medications for symptom relief) regardless of 

their active coping. Lower education was associated with the combination of low 

levels of active coping and high levels of passive coping. Individuals with better 

self-reported general health were less likely to use high levels of passive coping 

regardless of their active coping. Interestingly, Carroll et al. [16] found no 

evidence of an association between pain severity (using an analog scale) and 

active coping [15]. This result confirms their previous study by the same research 

group, i.e., that passive coping was associated with being married, greater pain 

severity, depression, and poor health, whereas active coping was associated with 

http://link.springer.com.login.ezproxy.library.ualberta.ca/article/10.1007/s10067-010-1443-1/fulltext.html#CR16
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female gender, higher education, less depression, good health, and frequent 

exercise [72]. 

 

1.5.4 Predictors of Pain Coping in WAD: 

 There is some literature on what concurrent factors are associated with 

pain coping in WAD; however, again, these are cross-section studies, meaning 

they provide a ‘snapshot’ of coping process in one time point, but do not contain 

any information about temporal associations.  

 A previous study by Kivioja (2005) studied on how men and women cope 

and found that women reported significantly higher coping activity, such as 

diverting attention, praying and hoping, catastrophizing and increasing 

behavioural activities compared to men after whiplash injuries [63]. 

 To our knowledge, there are no longitudinal studies investigating the 

association between possible explanatory factors and subsequent coping styles of 

neck pain in WAD. 

 

1.6 Rationale for the Present Studies: 

 As outlined above, the existing state of the evidence shows that there is 

merit in studying pain coping in both the general population with musculoskeletal 

conditions such as neck pain and those with traffic-related WAD. To the best of 

our knowledge, there are no longitudinal studies investigating the predictors of 

coping style in either of these populations of persons with pain.  
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 This is an important issue, since coping is a potentially modifiable 

prognostic factor, yet some of the studies in this area suggest that coping behavior 

may be fairly resistant to change, requiring intensive multi model interventions to 

be successful [56;57]. This reinforces the importance of developing a solid 

understanding of what factors influence how people cope with pain.  

 To address this gap in the literature, the present study looked to examine 

what factors predict pain coping style. To gain a better understanding of this, three 

studies have been undertaken. Two of these studies are of predictors of coping 

styles in persons with WAD and one is of predictors of coping in a general 

population sample with recent onset pain problems. A comparison of the 

similarities and differences in predictors of coping style in these groups will 

provide useful information about what groups of pain populations may benefit 

from interventions that modify coping style. 

 The present study is a set of secondary analyses and takes a lens of the 

biopsychosocial approach that is particularly valuable when discussing coping 

concept as a process. This viewpoint of coping describes it as flexible behaviour 

and reciprocal threefold problem, (1) a psychological/ emotional, (2) sociological, 

and (3) physical problem that can reflect physical, cognitive and psycho-

emotional accommodation. 
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Studies 1 & 2:  

Study 1: “Who Copes Actively? Who Copes Passively? Predictors of Pain 

Coping Style” 

Study 2: “Who Copes Actively? Who Copes Passively? Predictors of Early Use 

of Pain Coping Strategies in WAD” 

 

Research Question: These two studies have the same research question in two 

separate cohorts of persons with WAD: In persons with recent traffic-related 

WAD, what baseline (post-injury) demographic, socio-economic, injury-related 

and pre-injury and post-injury health-related factors predict use of passive and 

active pain coping strategies measured at six weeks post-injury?  

In studying two different cohorts of persons with WAD, similarities and 

differences in findings can be identified. Where similar factors are found to 

predict coping style, we can be more confident of these findings. 

 

Study 3:  

Study 3: "Predictors of coping with neck and low back pain in the 

general population" 

 

Research Question: In persons with onset of intense and/or disabling neck pain 

over a 6 month period, what prior demographic, socio-economic, and health-

related factors predict the use of passive and active pain coping strategies? 
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Chapter Two 

 

Study One: Who Copes Actively? Who Copes Passively? 

Predictors of Pain Coping Style 

 

 

2.1 Introduction:  

Whiplash associated disorders (WAD) comprise up to 80% of traffic injuries, and 

have been increasing over the past 30 years [10;16]. These injuries, their sequelae and 

their recovery are likely a result of an interplay among biomechanical, kinematic, 

psychosocial factors and environmental factors, demanding an enormous price from 

both society and individuals due to both direct and indirect costs [9;16;23]. Whiplash 

itself is a mechanism of injury, that is, an acceleration–deceleration mechanism of 

energy transferred to the neck following collisions. The Quebec Task Force on 

Whiplash-Associated Disorders coined the term ‘WAD’ as the resulting injury or 

cluster of symptoms[37].WAD involves predominant symptoms such as neck pain, but 

also commonly includes other symptoms such as headache, dizziness, and pain in 

other parts of the body[10;37].  

There is no clear cut understanding of why some of those with WAD recover 

quickly within weeks or months, while others experience persistent symptoms and 

disability. Despite the fact that the precise nature of this process remains unknown, 

many factors have been shown to be associated with the development of persistent 

pain and subsequent disability [12;14;30;33;41]. Arguably, the most important of 
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these factors to study are the modifiable prognostic factors, which might be relevant 

targets for interventions. Pain coping is one such factor, and coping style has been 

shown to be associated with recovery in WAD [3;7;8;28;29], and has also been shown 

to be modifiable [18;19]. Individuals use a variety of coping strategies on a daily basis 

[27], and classification of types of these strategies have not yet been generally agreed 

upon. Coping can be viewed as a process and conceptualized as a combination of the 

cognitive and behavioural efforts used to manage or counter external or internal 

stressors [22;24;32]. As such, coping is thought to likely be influenced by both stable, 

person-based factors (such as socio-demographic factors and personality) and 

transitory, situation-based factors, such as the particular stressor in question and the 

situational context [15]. 

Although pain coping is considered as an important factor in the process of 

recovery, there have been limited studies to investigate the factors influencing pain 

coping style. Much of the investigation on factors associated with pain coping of 

recently injured individuals has been cross-sectional in nature, which only provides a 

‘snapshot’ in time, but does not provide information about temporal associations. To 

our knowledge, there are no longitudinal studies investigating the association between 

possible explanatory factors and subsequent coping styles in either WAD or other 

types of neck pain.   

The objectives of this study were to identify the predictors of pain coping styles in 

the early stages of recovery after a traffic-related whiplash injury. The potential 

explanatory factors included pre-crash health, injury characteristics (such as pain 

intensity), features of the collision itself, and demographic and socioeconomic 
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characteristics. To address this question, we conducted a secondary analysis of a 

population-based, incidence cohort study of individuals making personal injury claims 

for traffic-related whiplash injuries. 

 

2.2 Method 

2.3 Study Population and Design 

The population base for our cohort included all Saskatchewan residents, 18 years 

of age or older, who submitted a claim to Saskatchewan Government Insurance (the 

sole traffic accident insurer in the province) for a traffic injury that occurred between 

July 1, 1994, and December 31, 1995 [10]. This included all those presenting to 

insured healthcare providers for treatment of injuries, including physicians, physical 

therapists, chiropractors, and massage therapists. The study population is described in 

more detail in Cassidy et al. [10], but briefly, a sub-cohort of persons with whiplash 

injuries was formed by including those who reported neck pain that resulted from the 

traffic crash. Those persons who were not injured in a motor vehicle (pedestrians, 

bicyclists, and motorcyclists), those with serious health problems that precluded 

completing questionnaires (e.g., those with Alzheimer’s disease), and those 

hospitalized for more than two days (i.e., those with serious injuries) were excluded 

from this analysis. All claimants completed a claim form, which included items about 

socio-demographic characteristics, collision-related factors, pain and symptoms 

related to the injury and prior health. In addition, those consenting to participate in the 
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study completed questionnaires about health related quality of life and depressive 

symptomatology and follow-up questionnaires assessing coping and tracking recovery. 

Eighty percent of the claimants completed the claim form within one month after 

the collision. Consenting participants were mailed follow-up questionnaires at six 

weeks, four months, eight months, and one year after the collision. The current study 

includes information from the baseline questionnaire and coping information from the 

six week questionnaires. During the course of the study period, the insurance system 

changed from a tort system (with limited benefits regardless of fault, but in which 

those not at fault for the collision could sue for pain and suffering) to a no fault system 

(with expanded benefits regardless of fault, but limited scope for legal action and no 

payment for pain and suffering). The first six months of the inception period was 

under the tort system, and the remaining 12 months of inception was under a no fault 

system. Data collection for this study was approved by the University of 

Saskatchewan’s Advisory Committee on Ethics in Human Experimentation and the 

current analysis was approved by the Health Research Ethics Board at the University 

of Alberta. 

 

 

2.4 Measures 

2.4.1 Outcome 

Pain coping strategies 

Our outcome of interest was pain coping which was assessed at the time of the 

first follow-up (six weeks post-collision) using the Vanderbilt Pain Management 
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Inventory (PMI), an 18-item Likert-type scale which asks participants to report how 

often they use particular coping strategies when their pain is at a moderate or greater 

level of intensity. This questionnaire yields two independently scored subscales 

reflecting types of pain coping strategies, labelled by the questionnaire developers as 

“active”, 7-items, and “passive”, 11-items, and has been shown to be valid and reliable 

[4;26;34;35]. Active coping relates to coping strategies by taking responsibility and 

trying to manage the pain by efforts to control the pain or function in spite of it [4]. 

This includes strategies such as engaging in physical exercise or therapy and staying 

busy or active. Scores for 7-item “Active” subscale range from 7 to 35. On the other 

hand, passive coping refers to coping strategies in which external sources of managing 

pain and avoidance of pain are considered as the key factors to pain management [4]. 

This includes strategies such as restricting or cancelling social activities due to pain 

and wishing for better pain medication. Scores for 11-item “Passive” subscale range 

from 11 to 55. It is important to note that passive and active coping strategies are not 

mutually exclusive and therefore frequent use of the types of strategies included in the 

‘‘Passive’’ coping scale does not preclude frequent use of the types of strategies 

included in the ‘‘Active’’ coping scale. For example, individuals can cope with their 

pain by engaging in physical exercise or physical therapy (an ‘‘active’’ coping 

strategy), while still restricting their social activities (a ‘‘passive’’ coping strategy) [6]. 

There are no cut-points validated in the literature; thus, we conducted our analysis 

using a median split for each subscale. 
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2.4.2 Explanatory Variables 

Potential predictors of coping style included the following variables measured at 

baseline: socio-demographic factors (age, sex, marital status, family income, 

education), collision factors (determined to be at fault for the crash, direction of 

impact, whether there was a rollover, fixed or adjustable headrest, head position at the 

time of impact), proxy factors for collision severity or injury severity (admission to 

hospital, lost time from work, percentage of body in pain, pain intensity), neck pain 

prior to the collision, prior history of work- or traffic-related neck injury, type of 

initial healthcare provider, depressive symptomatology after the crash, health-related 

quality of life, whether a lawyer was retained to help with the claim, and whether the 

claim was made under the tort or the no fault insurance system.  

Percentage of body in pain was assessed by a pain drawing, which the respondent 

indicated painful areas [25]. A 100 mm visual analogue scale (VAS) [20] was used to 

assess the intensity of neck pain, headache and pain in other parts of the body 

separately. The VAS is a valid, reliable, and commonly used method of assessing pain 

intensity. [20;21] Post-collision depressive symptomatology was also measured by the 

Centre for Epidemiological Studies Depression 20-item Scale, whose scores range 

from 0 to 60 [31]. Health-related quality of life was measured using the Medical 

Outcomes Study SF-36, which is a valid and reliable measure of self-perceived 

general health status. The SF-36 has 36 questions and eight subscales, which comprise 

the two summary scales, reflecting the physical health component (PCS) and the 

mental health component (MCS) [38-40]. These scales have scores ranging from 0-

100 with higher scores reflecting better health. 
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2.5 Statistical Analyses 

The purpose of this analysis was to identify the baseline variables which predicted 

passive and active coping strategies, as measured six weeks post-injury, in those with 

WAD. We used logistic regression statistics to build two multivariable models for 

active and passive coping, separately. Findings were reported as odds ratios with 95% 

confidence intervals. These two models were built in the same manner. After ensuring 

that the variables met the assumptions for logistic regression, a three step modelling 

approach was used for each model. First, univariable models were built to obtain an 

estimate of the crude (unadjusted) effect of each candidate predictor variable on the 

outcomes of passive and active coping. Variables that were associated with coping 

with a p value of <0.2 using the Wald Test were included in the second phase of the 

modelling. Those variables reaching a statistically significant level (p<.05) in this 

multivariable model were retained in the final model. We also assessed the models for 

evidence of collinearity in the second and third phase of modeling, and assessed for 

the presence of the following biologically plausible interactions: insurance system 

with pain intensity, percentage of body in pain, and lawyer involvement; pain intensity 

with age, sex, and education; physical health (PCS) with mental health (MCS). 

Multicollinearity was also assessed because high correlations among the 

independent variables can cause problems in the interpretation of results and 

instability of coefficients. Specifically, we checked the following two collinearity 

statistics: tolerance and the variance inflation factor (VIF). Tolerance is an index of 

the independence between one of the independent variables and the rest of variables in 

the equation (values in this index of 0.10 or less indicate that there may be serious 
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problems of multicollinearity) and VIF is an estimation of the amount that the variance 

of each regression coefficient is increased relative to a situation in which all of the 

independent variables are uncorrelated (values of this index that are equal to or above 

5 suggest serious problems of multicollinearity) [11]. 

Since there was substantial attrition between baseline and the six-week follow-up, 

we also assessed our data for the presence of selection bias. To do this, we built a 

multivariable logistic regression model to identifying sociodemographic and injury-

related factors that predicted participation vs. non-participation at six weeks. From the 

above domains, we selected potential explanatory factors that we believed were most 

likely to be associated with participation: sex, age, education, insurance system, neck 

pain intensity and lawyer involvement - that might be associated with participant 

status. For each variable, a crude model was developed. Variables demonstrating a 

relationship with participation (with a Wald statistic significant at p < 0.2) were 

included in a multivariable logistic regression model. These variables were considered 

to be associated with participation if their adjusted estimates were associated with a 

Wald statistic p-value of <0.05. All analyses were completed using SPSS for 

Windows, version 19.0 and STATA SE, version 12 [1;2]. 
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2.6 Results 

2.6.1 Participants (Description of the Study Population) 

 Table 1 provides a description of the study population of the 7462 persons with 

traffic-related whiplash injuries at baseline, 2847 responded at follow-up one (six 

weeks post-collision). Of these, 2428 indicated that they had “moderate or greater” 

levels of pain (and so were eligible to complete the coping questionnaire), 2425 

completed the passive coping scale, and 2422 completed the active coping scale. The 

mean passive coping score was 29.4 (s.d 7.9; median 29.0) and the mean active coping 

score was 20.4 (s.d 4.8; median 20.0). After dichotomizing at the median score, the 

cut-off score for low vs. high passive coping was 29.0; the cut-off score for low vs. 

high active coping was 20.0. The Pearson correlation between the passive and active 

subscale scores was 0.21.  
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Table 2.1 Characteristics of cohort stratified by coping strategies at baseline (post-injury) 

 Passive Coping 
(N=2425)* 

Active Coping 
(N=2422)* 

Variables Low High Low High 
Age: mean (SD) 37.1 (14.7) 37.3 (14.2) 35.2 (14.1) 38.7 (14.5) 
Gender: Female; n (%) 724 (65.8) 904 (68.3) 656 (63.3) 970 (70.0) 
Marital status: n (%)     
 Married 628 (56.9) 739 (55.9) 535 (51.6) 829 (56.3) 
 Single  356 (32.3) 412 (31.1) 372 (35.9) 768 (31.7) 
 Separated or divorced  90 (8.2) 137 (10.4) 102 (9.9) 227 (9.4) 
 Widowed 28 (2.5) 35 (2.7) 27 (2.6) 63 (2.6) 
Physical Health**: mean (SD) 37.8 (9.2) 33.7 (8.9) 34.0(9.5) 36.0 (9.1) 
Mental Health**: mean (SD) 50.4 (10.7) 44.9 (12.4) 45.8 (12.3) 48.7 (11.4) 
Education: n (%)     
 Less than High School 185 ( 16.8) 332 (25.1) 262 (25.3) 254 (18.3) 
 High School Graduate 285 (25.9) 376 (28.4) 308 (29.7) 352 (25.4) 
 Some Post-Secondary 474 (43.0) 487 (36.8) 376 (36.3) 584 (42.1) 
 University Graduate 158 (14.3) 128 (9.7) 90 (8.7) 196 (14.1) 
Depression†: mean (SD) 14.4 (10.4) 21.4 (12.2) 20.0 (12.3) 16.8 (11.5) 
Headache Intensity‡: mean (SD) 28.8 (30.4) 43.3 (33.4) 40.5 (33.4) 33.8 (32.2) 
Neck Pain Intensity‡: mean (SD) 51.6 (23.1) 62.4 (22.9) 59.9 (23.3) 55.7 (23.7) 
Neck or shoulder pain before 
collision: n (%) 

298 (27.0) 373 (28.2) 250 (24.2) 420 (30.3) 

Retained a Lawyer: n (%) 39 (3.5) 122 (9.2) 82 (7.9) 79 (5.7) 
 

*There was some missing data for several factors. 293 persons did not complete the 
CES-D questionnaire, 303 did not report on physical and mental health, and 39 did not 
report on neck, low back or headache pain. 
** Physical Health and Mental Health as measured by the Physical and Mental Health 
Component scores of the SF-36. Possible scores range from 0-100. 
† Depression as measured on the Centre for Epidemiological Studies – Depression 
Scale. Possible scores range from 0-60. 
‡ Headache intensity and neck pain intensity both measured on 100 mm Visual 
Analogue Scales. 

 

 

Logistic Regression Analysis  

Tables 2and 3 report the crude and adjusted associations for each factor included in 

the multivariable models for active and passive coping. 
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Table 2.2 Baseline Factors associated with Active Coping at Six Weeks Post-Injury. 
Odds Ratios (OR) and 95% Confidence Intervals (CI). N=2117 
 

Factor Crude OR (95% CI) Adjusted OR (95% CI) 
Mental Health* 1.02 (1.01 – 1.03) 1.02 (1.01 – 1.03) 
Female Gender 1.35 (1.14 – 1.61) 1.39 (1.15 – 1.69) 
Age 1.02 (1.01 – 1.02) 1.02 (1.01 – 1.03) 
Marital Status   
 Married 1.00 1.00 
 Separated/divorced 0.79 (0.60 – 1.05) 0.76 (0.55 – 1.04) 
 Widowed 0.86 (0.52 – 1.43) 0.56 (0.30 – 1.02) 
 Single 0.69 (0.57 – 0.82) 0.94 (0.75 – 1.19) 
Education   
 Less than High School 1.00 1.00 
 High School Graduate 1.18 (0.94 – 1.48) 1.47 (1.12– 1.92) 
 Some Post-Secondary 1.60 (1.29 – 1.99) 2.06 (1.60– 2.66) 
 University Graduate 2.25 (1.66 – 3.04) 2.46 (1.76– 3.45) 
Prior neck pain 1.37 (1.14 – 1.64) 1.26 (1.03– 1.54) 

 

* Mental Health as measured by the Mental Health Component scores of the SF-
36. Possible scores range from 0-100. 

 

Table 2.3 Baseline Factors associated with Passive Coping at Six Weeks Post-
Injury.Odds Ratios (OR) and 95% Confidence Intervals (CI). N=2088 
 

Factor Crude OR (95% CI) Adjusted OR (95% CI) 
Physical Health* 0.96 (0.95 – 0.97) 0.96 (0.95 – 0.98) 
Mental Health* 0.95 (0.94 – 0.96) 0.98 (0.97 – 0.99) 
Education   
 Less than High School 1.00 1.00 
 High School Graduate 0.74 (0.58 – 0.93) 0.74 (0.56– 0.98) 
 Some Post-Secondary 0.57 (0.46 – 0.71) 0.56 (0.43– 0.72) 
 University Graduate 0.45 (0.34 – 0.61) 0.61 (0.43– 0.86) 
Depression† 1.056 (1.047 – 1.064) 1.03( 1.02 – 1.04) 
Headache Intensity‡ 1.014(1.011 – 0.97) 1.007(1.003 – 1.010) 
Neck Pain Intensity‡ 1.020 (1.017 – 1.024) 1.010(1.006  – 1.015) 
Retained a Lawyer 2.77 (1.91 – 4.01) 1.95(1.26  – 3.01) 

 
* Physical Health and Mental Health as measured by the Physical and Mental 
Health Component scores of the SF-36. Possible scores range from 0-100. 
† Depression as measured on the Centre for Epidemiological Studies – Depression 
Scale. Possible scores range from 0-60. 
‡ Headache intensity and neck pain intensity both measured on 100 mm Visual 
Analogue Scales.  
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2.6.2 Factors Associated with Active Coping: 

In the univariable analyses, those variables predicting high active coping (at a 

significance level of p < 0.20) were: gender, age, educational level, marital status, 

family income, having been admitted to hospital after the crash,  not having retained a 

lawyer, claiming under the no fault system, better mental health (MCS), better 

physical health (PCS), less depressive symptomology, better general health before 

accident, lower headache pain intensity, lower neck pain intensity, and lower other 

pain intensity (15 variables). After entering these into a multivariable model, six 

factors were found to predict active coping at p<.05. These results show that high 

levels of active coping are predicted by the following factors: female gender, older 

age, higher education, better initial mental health (measured at baseline), and having 

neck pain prior to the crash (estimates and 95% confidence intervals for these factors 

are reported in Table 2). As age and mental health were all measured on continuous 

scales, the odds ratios reported reflect the associations between each one-point 

increment of these factors and active coping. Thus, with an odds ratio of 1.02 for 

Mental Health, for each one-point increase in Mental Health score, the odds of high 

active coping increase by 2%; and for each 10-point increase in Mental Health score, 

the odds of high active coping increased by 21%. Similarly, for each one point 

increase in age, the odds of high active coping increased by 2%, and for each 10 point 

increase, the odds of high active coping increased by 25%. The tolerance and VIF 

scores for the model with 15 independent variables were 0.71 and 1.41, respectively, 

and for the final model with 6 variables, these values were 0.74 and 1.36. Thus, none 

of the models showed evidence of multicollinearity. 
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2.6.3 Factors Associated with Passive Coping: 

In the univariable analyses, those variables predicting high passive coping (at a 

significance level of p < 0.20) were: gender, education, family income, being off work 

due to accident, percent of body in pain, having retained a lawyer, claiming under the 

tort system, poorer mental health (MCS), poorer physical health (PCS), greater 

depressive symptomology, neck pain prior to the collision, greater intensity of 

headache pain, more intense neck pain, and more intense other pain now (14 

variables). After entering these into a multivariable model, seven factors were found to 

predict passive coping at p<.05. These results show that high levels of passive coping 

at six weeks post injury are predicted by the following seven baseline factors: having 

retained a lawyer prior to making their injury claim, more depressive symptoms, 

higher intensity of headache pain and of neck pain, less education, and poorer self-

perceived mental and physical health. As depressive symptomology, mental and 

physical health, headache and neck pain were all measured on continuous scales, the 

odds ratios reported reflect the associations between each one-point increment of these 

factors and passive coping. This means that for each one point increase in Mental 

Health score, the odds of high passive coping decreased by 2%; thus, for each 10 point 

increase in Mental Health score, the odds of high active coping increased by 19%. 

Similarly, for each one point increase in Physical Health score, the odds of high 

passive coping decreased by 4%, and for each 10 point increase, the odds of high 

passive coping decreased by 30 %. Each one point increase in initial (post-crash) 

headache intensity, increased by 1% the odds of high passive coping (i.e., for each 10 

point increase, the odds of high passive coping increased by 7%). Each one point 
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increase in initial (post-crash) neck pain intensity increased the odds of high passive 

coping by 1% (this means that for each 10 point increase, the odds of high passive 

coping increased by 11%). Finally, for each one point increase in depressive 

symptomology, the odds of high passive coping increased by 3%, and for each 10 

point increase, the odds of high passive coping increased by 33%.The tolerance and 

VIF scores for the model with 14 independent variables were 0.71 and 1.42 

respectively, and these values for the final model with 7 variables were 0.64 and 1.57. 

Again, this indicates no evidence of multicollinearity in the models. 

 

2.6.4 Factors Associated with Participation at Six-weeks: 

Five factors were found to be associated with participation at six weeks. Older 

individuals, women and those with a higher level of education were more likely to 

have participated at six weeks follow-up. Those with greater neck pain intensity and 

those who had consulted with a lawyer before making an insurance claim were less 

likely to have participated. 

 

2.7 Discussion 

To the best of our knowledge, this is the first study looking at predictors of coping 

style within a WAD population. The goal of this study was to identify socio-

demographic, crash-related and early post-injury characteristics that predict passive 

and active pain coping styles six weeks after a traffic-related WAD. Overall, the 
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findings from this study suggest that the following factors are related to higher levels 

of active coping: being female, higher education, older age, being married rather than 

single, better self-reported mental health, and neck pain before crash. A low level of 

passive coping was predicted by higher education, and better physical and mental 

health; while those who had consulted a lawyer prior to making an insurance claim, 

who had more intense headache and neck pain, and who had greater depression post-

crash were more likely to use a passive coping style. Despite the fact that coping style 

appears to be associated with recovery in WAD, little has previously been known 

about the predictors of coping style in whiplash injuries. In particular, this study 

extends the previous literature reporting concurrent associations with coping strategies 

by exploring predictors of coping style.  

One of our most interesting findings was the strong relationship between better 

physical and mental health at baseline and less subsequent use of passive coping 

strategies to deal with pain. In contrast, there was no association between physical 

health and use of active coping strategies, although better mental health did predict 

more active coping strategies. Thus, while passive coping is a function of both 

physical and mental health, active coping appears to be a function of mental health 

only. Interestingly, high depression scores at baseline were also highly associated with 

later passive coping, although low scores were not associated with active coping. The 

fact that scores on the Mental Health Component Scale of the SF-36 predicted active 

coping but scores on the depression measure did not, suggests that some aspect of 

mental health other than depressive symptomatology is associated with subsequent 

active coping. One potential explanation for this is that these findings are an artefact 
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caused by collinearity between the mental health subscale and the depression scale. 

However, we do not believe that this is the case, given the values of the tolerance and 

variable inflation scores, which suggest that collinearity is within acceptable levels. 

It is interesting that good physical health is associated with less frequent use of 

passive coping but it is unassociated with whether or not participants engaged in active 

coping. While it is to be expected that those with poorer physical health would engage 

in more passive coping, one might have also expected those with better physical health 

to also be more active in using such strategies as keeping busy and doing exercise. 

This is a finding that would need to be replicated in future studies. However, our 

findings about relation between physical health and less frequent use of passive coping 

were congruent with findings from a general population-based cross-sectional study, 

indicating that better self-reported general health is related with lower level of passive 

coping strategies [6;6] . 

Furthermore, individuals who had neck pain sometimes, very often, or every day 

neck pain prior to crash were more likely to cope actively compared to those who 

never had pain before; whereas, prior neck pain was not associated with passive 

coping. It may be that individuals who have a history of neck pain have already 

learned to cope actively. It is possible that those with prior neck pain had sought 

treatment for the problem and, given the current trend toward encouraging activity in 

interventions for most non-specific musculoskeletal pain problems, these individuals 

may have been encouraged by their health care provider to cope actively. 
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Our study found that age did not predict use of passive coping, which is consistent 

with cross-sectional research findings [13;36]. Our findings also showed that older 

individuals were slightly more likely to use active coping strategies than younger 

individuals, but this relationship was weak and age does not appear to be an important 

determinant of active coping. Women used more active coping strategies than men, 

but there was no association between sex and passive coping in the final model. Our 

results were congruent with findings from a population-based cross-sectional study, 

which suggested that women coped more actively than men, but that there were no 

gender differences in passive coping [26]. This is also supported by two other studies 

that choice of coping strategy is associated with gender [6;26] . However, our findings 

are inconsistent with those of Jensen et al., who found that women who were seeking 

treatment for chronic pain coped more passively (less actively) than men [17]. It is 

possible that this inconsistency in evidence is due to differences in populations studied 

(chronic versus acute pain and low back pain versus WAD); alternatively, it may 

reflect differences in the coping questionnaires used. 

Our findings show that education was associated with both coping style. Greater 

education was associated with less passive coping, whereas the greater education was 

associated with more active coping. It is interesting that within educational level, there 

is no difference between university graduates and high school graduates in their use of 

passive strategies. However, university graduates and those with some post-secondary 

education have over twice the odds of coping actively than those who did not graduate 

from high school. Our findings show that with increased level of education, 

individuals increase their reliance on active coping strategies. It is speculated that 
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those with higher education level may have easier and better access to information 

about the importance of active coping, and thus may learn to cope more actively. 

Therefore, education level in individuals may be considered as a key element for the 

purpose of developing more active strategies and consequently improving recovery 

rates from whiplash injury. 

The findings showed that the greater neck pain intensity was associated with more 

use of passive coping strategies, while it was unassociated with the use of active 

coping strategies. This is in line with a recent prospective study in WAD that found 

strong association between passive coping and pain intensity in cross-sectional 

analyses, whereas in the case of active coping strategies, no strong association has 

been found [8]. Another cross-sectional study in the general population indicated 

similar findings [26]. Therefore, it is possible that while passive coping is a 

consequence of greater severity of pain, active coping strategies appears not to be a 

reflection of the pain severity. Taken together, it seems that passive coping is highly 

affected by pain severity, indicating those with higher pain intensity may try to avoid 

anything that might lead to further pain as their ways of how they coped passively. 

Also, people with higher intensity of pain may more engage with fear-avoidance 

strategies to deal with their pain issues and may give up their control by wishing for 

better pain medications and other passive strategies. However, further investigation of 

the nature of this relationship and replication in WAD is needed; in particular, it is 

important to emphasise on those interventions that focus on encouraging less use of 

passive strategies rather than an increase in active strategies. 
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Those who had consulted a lawyer prior to making an insurance claim were more 

likely to use a passive coping style. The reasons for this aren’t completely clear, 

however, it may be reasonable to suggest that those who seek out legal assistance 

shortly after their injury may rely on their lawyer to help them cope with pain and 

their injury. It may also be that retain a lawyer might focus on their symptoms more, 

which may have implications for their choice of coping. An possible alternative 

explanation for this finding is that those who retained lawyers prior to making their 

injury claim also tended to have higher baseline neck pain intensity (mean 64.8, s.d. 

23.6 versus 57.0, s.d. 23.5), although this difference is of marginal clinical 

significance. Furthermore, the association between lawyer involvement and passive 

coping was present even after adjusting for neck pain. It may be that some unmeasured 

factors lead to both retaining a lawyer and coping passively with pain. 

Some limitations of the present study need to be pointed out. First, there is the 

possibility of misclassification of some explanatory factors. We did not have access to 

clinical diagnoses of WAD or WAD severity, and relied on an operational definition 

of neck pain after the collision. We attempted to exclude more serious injuries by 

excluding those who were hospitalized for more than 2 days, but it is possible that we 

included those who would not have had the clinical diagnosis of WAD, and excluded 

some that might have had such a diagnosis. This would likely have had the effect of 

biasing our findings toward the null. Also, although self-report questions have been 

widely used to measure pre-crash pain conditions, this may lead to misclassification of 

prior pain and general health. In fact, prior studies have reported that persons with 

WAD have poor recall/ poor reporting of prior symptoms. In addition, in the situation 
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of filing compensation claims, the information may be systematically biased by 

minimizing the pre-crash pain problem and reporting exaggerated pre-crash good 

health condition [5].Thus, it is possible that WAD claimants would not have 

accurately reported prior neck pain to the insurer, or, alternatively, the intensity of the 

pain after whiplash may have altered their recall of previous episodes of pain.  

Another potential limitation of this study is that the coping questionnaire 

addressed only those coping strategies used for pain of a moderate or severe intensity, 

which means that coping with mild level of pain remains unexplored. It is also likely 

that coping with mild pain is qualitatively different from coping with more intense 

levels of pain. However, moderate or severe pain levels are more likely to have an 

adverse impact on an individual's life when compared with mild pain. Thus, it might 

be argued that exploring the issue of coping with moderate to severe pain is of more 

clinical and personal relevance than coping with mild pain [26]. 

Another of the limitations of this study was the low response rate which raises the 

question of response bias. We found that those most likely to drop out of the study 

were males, those with lower education, those with higher initial neck pain intensity, 

and those who had consulted a lawyer prior to making a claim. Since some of these 

factors (lower education, higher pain intensity, having retained a lawyer) also 

predicted coping style, systematic attrition would likely have artificially decreased the 

average passive coping score. However, of those factors associated with attrition, 

those with higher educational level were more likely to use active coping, while males 

were less likely to cope actively. Therefore, we do not believe that the overall average 

active coping score was substantially affected by drop-outs between baseline and six-
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week follow-up. However, our research question focused on the relationships between 

a set of predictors and coping. We do not believe that systematic attrition would have 

necessarily affected the size or direction of these predictive relationships.  

Despite these limitations, our study has a number of strengths. This study, to our 

knowledge, is the first large population-based study assessing the predictors of coping 

strategies following six weeks after collision. The large sample size ensures that our 

analyses have sufficient power. We also had information on a large number of 

baseline factors, including sociodemographic, injury-related and pre-injury and post-

injury health-related factors; and coping was measured using a reliable and well-

validated instrument. Our study also employed a longitudinal design, thus contributing 

important information about the predictors of coping strategies in the WAD population 

to extend the currently existing literature which consists of cross-sectional findings.  

Because coping is an important determinant of WAD outcome, it is important to 

understand and identify the prognostic factors that predict pain coping behaviour. This 

study highlights the possibility that identifying predictors of coping behaviour in the 

early stages of WAD recovery would help in understanding those modifiable and non-

modifiable predictors of coping, and would assist researchers to identify the causal 

pathways of pain coping and consequently it may improve recovery. Furthermore, this 

study identified modifiable predictors of coping, such as depression symptoms after 

crash in WAD. However, future research should confirm the role of these predictors in 

another WAD population and address the other potential predictors of coping, 

particularly other psychological factors such as recovery expectation that have not 

been assessed in the current study. 
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Chapter Three 

 

Study Two: Who Copes Actively? Who Copes Passively? 

 (Predictors of early use of pain coping strategies in WAD)  

 

 

3.1 Introduction:  

 Whiplash injuries following a motor vehicle crash have been shown to rise 

sharply over the past 30 years, affecting more than one million people every year 

in US [20] and comprise up to 80% of traffic injuries [15;26;30]. Not only are 

whiplash injuries expensive for society and the health care system, they also 

account for a significant and ever-increasing financial burden for insurers. In the 

United States and Europe, the economic cost of whiplash injuries was 

approximately $3.9 billion and $13.4 billion per annum respectively [18;39]. Each 

year in Canada, 2 million insurance claims reports for whiplash injuries, 

estimating for approximately $8.5 billion. It has been estimated that in British 

Columbia alone, the economic cost exceeds $600 million annually [33]. 

‘Whiplash’ itself refers to an acceleration- deceleration mechanism of energy 

transferred to the neck that may lead to whiplash-associated disorders (WAD).The 

term ‘WAD’ is defined as the resulting injury or cluster of symptoms [62], 

including predominant symptoms such as neck pain, and also commonly 

involving other symptoms such as headache, dizziness, and pain in other parts of 

the body [15;23;28;62]. Even though WAD is a non-life-threatening injury, the 
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subsequent process of recovery can be long-lasting and a substantial number of 

those injured can be left with either temporary or permanent disabilities. There 

have been many intervention studies on the efficacy of various interventions used 

to treat patients with WAD, but the number of empirically supported treatment 

have remained limited [54]. Further, the results of even intensive interventions are 

disappointing, showing at the best, some success, but modest improvement and 

for a limited time period [32]. This indicates a significant need for other ways to 

reduce disability and produce strong improvement in the outcome of WAD.  

 Nevertheless, our understanding about the exact causes of long-term WAD 

and WAD disability is limited and current evidence suggests that a variety of 

types of factors play a role. For example, research findings have consistently 

shown that greater initial pain intensity and severity of symptoms are associated 

with a prolonged course of recovery from WAD [13]. In addition, there is a 

substantial body of evidence indicating the importance of psychological factors in 

the process of WAD recovery, with such factors as psychological stress, 

emotional lability, expectations of recovery, and coping playing key roles in the 

complex process of WAD recovery [2;12;31;64]. Systematic reviews have also 

reported that post-traumatic stress [70], poor self-efficacy [70], pain 

catastrophizing [69], depressed mood [13], and fear of movement [13;63] all 

predict slowed recovery in WAD. Thus, the nature of recovery in WAD appears 

multifaceted [63] and a biopsychosocial perspective in WAD research is 

warranted. Specifically, an important avenue of investigations is to examine 

potentially modifiable prognostic factors such as coping strategies which might 
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serve as appropriate targets for researchers and clinicians to develop more 

effective interventions in WAD.  

The current study focuses on pain coping in WAD. Coping has been 

defined as the wide range of behavioural or cognitive efforts to be able to manage 

internal or external demands of a stressful situation [16;42]. According to the 

most commonly accepted view of coping, it is seen as  a process; that is, coping 

style is not only influenced by stable and person-based factors (such as 

sociodemographic factors and personality), but also may be influenced by the 

specific situation of stressor event [29]. Pain is an important health-related 

stressor. Studies have shown that coping is associated with pain outcomes [6], and 

there is some suggestion that pain coping mediates the association between pain 

and disability [60], and a variety of coping strategies have been used by people to 

handle their pain on a daily basis [47].  

 Over the past decades, the substantial body of literature on pain-related 

coping has primarily focused on long term pain problems and most of the studies 

have examined coping in patients with long standing arthritis or other pain 

problems for which they are seeking heath care [5;56;68]. Coping with chronic 

pain has been found to be associated with health status, present and subsequent 

severity of pain, psychological status, treatment response, and other health 

outcomes [5;8;34;38;40;47].  

In addition, previous research has examined the common types of coping 

styles, active versus passive coping styles [4;22;42]. In general, these studies have 

found that passive coping is associated with increased depression severity 
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[4;46;71], more limitation of activity level [59], and helplessness [4;57]. Active 

coping and pain severity have been found to be unrelated [46], but active coping 

has been shown to be associated with lower severity of depression [4;5], increased 

level of activity [71], and less functional impairment [4]. 

 However, there is a growing body of research on coping in those with 

more recent pain onset. For those with acute WAD, Buitenhuis et al. found that 

coping style in the first few weeks after the traffic collision is related to longer 

duration of neck complaints [6]. Further, large population-based studies by 

Carroll and colleagues indicate that early use of passive coping strategies is 

associated with slower recovery of neck pain and pain-related disability [10;11]. 

Such findings have led to an interest in highlighting the importance of acute, early 

stage of pain coping after crash, in an effort to help to target interventions to 

modify coping behavior for those who could benefit most. 

Furthermore, the predictors of pain coping have been given little attention, 

even though the effective modification of coping would benefit from such 

knowledge. Although, as above, coping is potentially modifiable, research in this 

area suggests that coping behaviour is resistant to change, and requires intensive 

multi model interventions to be successful [34;35]. This supports the value of 

developing a solid understanding of what factors influence how individuals cope 

with pain. 

 There have been some studies investigating what factors are associated 

with pain coping in WAD. For instance, a number of factors such as gender, 

education, general health, pain intensity and disability, general health status, and 
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depressive symptomatology have been reported to be associated with concurrently 

measured choice of coping strategy [8;10;46]. However, these are cross-section 

studies, meaning they provide a ‘snapshot’ of coping process in one time point, 

but do not contain any information about temporal associations. 

 To our knowledge, there have been no published longitudinal studies 

investigating the predictive association between possible explanatory factors and 

subsequent coping styles in either WAD or other types of neck pain. The current 

study is the second in a set of three studies to examine predictors of pain coping 

style. Like the first study in this set, it is a population-based study of predictors of 

active and passive coping in persons with recent traffic-related WAD injuries 

[67]. That first study found that high active coping was predicted by: being 

female, higher education, older age, being married rather than single, better self-

reported mental health, and neck pain before crash. A low level of passive coping 

was predicted by higher education, and better physical and mental health; while 

those who had consulted a lawyer prior to making an insurance claim, who had 

more intense headache and neck pain, and who had greater depression post-crash 

were more likely to use a passive coping style. The current study examines a 

different cohort of participants, and, like the first in the series, seeks to identify a 

set of predictors of active and passive coping in the early stages of recovery after 

traffic-related WAD. The potential explanatory factors included demographic and 

socioeconomic characteristics, post-crash health, injury characteristics (such as 

pain intensity), and features of the collision itself. The purpose of the current 

study is to identify the similarities and differences of findings across these two 
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samples of WAD. To address this question, we conducted a secondary analysis of 

a population-based, incidence cohort study of individuals with traffic-related 

whiplash injuries.  

 

3.2 Methods 

3.3 Study Design and Population 

The dataset used in this study was obtained from a prospective population-

based cohort study of traffic injuries in the Canadian province of Saskatchewan 

[14]. At the time of that study, Saskatchewan had a population of approximately 

one million inhabitants, universal health care coverage, and a single administered 

motor vehicle insurance company, Saskatchewan Government Insurance 

Corporation (SGI). The insurance system in place at the time of the study was a 

no fault compensation system; that is, income replacement, health care and other 

benefits were available to injured individuals regardless of fault for the collision, 

but there was no payment for pain and suffering. Included in this study were 

adults aged 18 years or above, who claimed compensation for traffic-related 

injuries sustained between December 1, 1997 and November 30, 1999. This also 

included those who sought treatment for their traffic injuries as health care 

providers were required to report these for reason of reimbursement. Other 

inclusion criteria were: injury occurred in a motor vehicle and whiplash-

associated disorder, as operationally defined in this study as “yes” to the question 

“Did the accident cause neck or shoulder pain.” Excluded were those who did not 

understand English (and could not, therefore, complete the questionnaires); those 
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with serious illnesses unrelated to traffic injuries (e.g., Alzheimer’s disease); those 

with serious injuries that required them to be admitted for more than 2days; and 

those who completed the baseline questionnaire more than 42 days after the 

accident as they cannot be considered to be part of the ‘baseline’ data. In addition, 

we excluded those who had experienced pain recovery within the first six weeks 

of their injury, since these individuals would not be coping with pain.  

 

3.4 Sources of Data 

All data are self-reported from questionnaire for baseline data and 

structured telephone interview for follow-up data.  The baseline questionnaire for 

this study was part of the application for benefits form filled out by all claimants. 

It measured items related to sociodemographic characteristics, crash 

characteristics, prior health, post injury symptoms, and initial health care 

utilization. All consenting participants were followed through structured computer 

assisted interviews at six weeks and three, six, nine and twelve months post-crash. 

The telephone interviewers did not have access to information from the baseline 

questionnaires. This study utilizes data from the baseline and the first six week 

follow-up point. Ethical clearance was gained from the Research ethics boards of 

the University of Saskatchewan for data collection and the current analysis was 

approved by the Health Research Ethics Board at the University of Alberta.  
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3.5 Measures 

3.5.1 Outcome:  

 For this study, the outcome was pain coping at six weeks post-crash, 

which was measured using the 11-item Pain Management Inventory (PMI) 

[4;58;59], a likert-type questionnaire. The measure is valid and reliable, and is 

used to assess how people manage their pain. The questionnaire asks respondents 

how frequently they engage in a particular coping strategy when their pain is at a 

moderate or greater level of intensity, and it yields two subscales: Active coping, 

which includes items such as “keeping busy or active” and passive coping, having 

items such as “taking medication for purposes of immediate pain relief”. 

Response options for questionnaire items were: never do when in pain, rarely do 

when in pain, occasionally, frequently or very frequently do when in pain. 

Possible range of scores is 5 to 25 for the active coping subscale, and 6 to 30 for 

the passive coping subscale, with higher scores, meaning a higher frequency of 

that type of coping strategy. It should be emphasized that passive and active 

coping are not mutually exclusive and may be mainly independent of each other, 

meaning that an individual may develop both passive and active coping strategies 

to some extent. The measure has been used in different populations 

[4;5;45;46;49;58;66]. Since there are no validated cut-points for these subscales, a 

median split was used to reflect high vs. low levels of passive and active coping. 
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3.5.2 Potential Explanatory Variables:  

Potential explanatory variables were chosen due to their theoretical and/or 

empirical association with pain coping strategies. These were measured at 

baseline and were: sociodemographic variables (age, sex, marital status, 

education); pre-crash health (prior musculoskeletal disorders, prior neck injuries); 

crash-related factors (position in the vehicle: driver, passenger, other; direction of 

main impact to the vehicle: frontal, rear, side impact); other injuries (fractured 

bones, having hit one’s head); post-crash pain and other indices of injury severity 

(self-perceived general health at the time of the baseline questionnaire, neck pain 

intensity, head pain intensity, back pain intensity, extent of body in pain, post-

crash depressive symptomatology, admission to hospital after the crash), 

expectations for recovery; and type of initial healthcare provider (physician, 

physical therapist, chiropractor or massage therapist). 

Pain intensity was assessed using an 11-point numerical rating scale 

(NRS) for each of neck, low back, and headache, which asked the respondent to 

rate their current neck pain intensity on a scale from 0-11, with higher scores 

signifying greater pain intensity [36;37]. Extent (percentage) of the body in pain 

was assessed at baseline using a Pain Drawing, on which the participant shaded in 

the painful areas and percentage of body in pain was calculated from this [43]. 

Depressive symptomatology was measured using the CES-D, a commonly used 

and well validated depression screening tool, which measures a one-week period 

prevalence of depressive symptoms [12;19;31;52;65].  
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3.6 Statistical Analyses 

The aim of this analysis was to identify which baseline factors predicted 

passive and active coping strategies, as measured six weeks post-crash, in those 

with WAD. For our main analyses, we built two sets of multivariable models, one 

for active and the other for passive coping. Both models were built in the same 

manner using logistic regression statistics. After ensuring that the variables met 

the assumptions for logistic regression, a three step modelling approach was used 

for each model. First, univariable models were built to obtain an estimate of the 

crude (unadjusted) effect of each candidate predictor variable on the outcomes of 

passive and active coping. Variables that were associated with coping with a p-

value of less than 0.2 using the Wald Test were entered into a multivariable 

model. Those variables reaching a statistically significance (p<0.05) in this 

multivariable model were retained in the final model. We used tolerance and the 

variance inflation factor (VIF) to evaluate the models for evidence of collinearity 

in the second and third phase of modeling [17]. Findings were presented as crude 

and adjusted odds ratios (ORs) with 95% confidence intervals (CIs). 

 

3.6.1 Assessment of Response Bias due to Attrition 

To assess bias due to attrition between baseline and six weeks, we built a 

multivariable logistic regression model to identify predictors of participation. 

Potential predictors considered were age, gender, education, self-perceived 

general health after the collision, neck pain intensity, head pain intensity, 

depressive symptomatology, prior musculoskeletal disorders, prior neck injuries, 
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position in the vehicle; type of initial healthcare provider ,and direction of main 

impact to the vehicle. For each variable, a crude model was developed. Variables 

demonstrating a relationship with participation (with a Wald statistic significant at 

p<0.2) were included in a multivariable logistic regression model. These variables 

were considered to be associated with participation if their adjusted estimates 

were associated with a Wald statistic p-value of <0.05. All analyses were 

completed using SPSS for Windows, version 19.0 and STATA SE, version 12 

[4;5].  

 

3.7  Results 

 The baseline questionnaire was completed a median of 11 days post-crash. 

There were 6021 (described in Table 1) who met the inclusion/exclusion criteria 

at baseline and 86% of these (n=5204) consented to participate and provided 

information at the six week follow-up. Four factors predicted participation in the 

six week follow-up: female gender (OR=1.31, 95%CI=1.12-1.54), higher level of 

education ( OR=1.33, 95% CI =1.07-1.66 and OR=1.18,95%CI=0.98-1.42 for 

high school graduate and university/post-secondary graduate, separately, 

compared to less than high school as a reference category), lower intensity of 

headache (OR=0.97, 95% CI=0.950.99), and less depressive symptomology 

(OR=0.99,95% CI=0.98-0.99). 

Of 5204 follow-up participants, 2886 reported having pain of at least 

moderate intensity (as per the instructions on the PMI) and were eligible for 

inclusion at six weeks. Of these, 2853 completed the passive coping scale, and 
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2814 completed the active coping scale. Those indicating that they  had moderate 

or greater pain at the six week follow-up had an average neck pain score of 5.45 

(s.d. 2.42; median=6) on the 0-10 point neck pain intensity scale, versus an 

average pain intensity score of 1.84 (s.d. 2.40; median=0) for those reporting that 

they did not experience moderate or greater pain.  

The correlation between the active and passive subscale scores at six 

weeks was -0.17, indicating that, while not completely unrelated, they are not 

opposite ends of the same continuum, that is, individuals can engage in both 

passive and active coping strategies. The mean passive coping score was 15.5 (s.d 

4.5; median 15) and the mean active coping score was 15.5 (s.d 3.5; median 16) at 

six weeks. 

 

3.7.1 Baseline Characteristics of Low and High Active and Low and High 

Passive Copers: 

According to Table1, where the characteristics of low and high scoring 

groups are reported as different, these differences were significant at p≤.001 

unless noted. Women made up the majority of the cohort (69%), and tended to 

have high, as opposed to low active coping scores at 6 weeks, whereas a higher 

proportion of men had low active, as opposed to high active scores. There was no 

sex difference seen in high versus low passive coping. The mean age was similar 

across high versus low active and passive coping groups (approximately 40 years 

old in all groups). Persons with low levels of education were more likely to have 

scores in the low active and high passive coping categories. Single people were 
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more likely to have low active scores, whereas separated/divorced individuals 

were somewhat more likely to have high active scores at six weeks. Marital status 

had no association with passive coping scores at 6 weeks point. Those who had 

broken bones in the crash were more likely to have low active coping scores 

although there was no association between sustaining a fracture and passive 

coping scores at 6 weeks point. Having had a prior neck injury in a motor vehicle 

crash was not associated with either active or passive coping. However, prior 

musculoskeletal problems lead to both higher active scores and higher passive 

coping scores, just over 30% of participants in all coping categories reported 

having had excellent health before the crash, but only 3% reported excellent 

health at the point of the initial post-crash questionnaire. Those reporting poor or 

fair self-perceived general health immediately after the crash had lower active and 

higher passive coping scores on six weeks later. Those with high passive coping 

scores had higher initial neck pain scores than those with low passive coping 

scores (7.2 vs. 6.5 at six weeks), although this difference is small and not 

clinically important. No differences were observed in initial neck pain scores for 

high vs. low active coping. There were small initial depression score differences 

between those with high active vs. low active coping scores (initial depression 

scores of 20.0 vs. 16.0 for high vs. low active coping at six weeks). The initial 

depression scores for high vs. low passive copers at six weeks were 21.8 vs. 14.7. 

Those expecting to get better soon were more likely to have high vs. low active 

coping scores at six weeks (22% vs. 14%). With respect to passive coping scores, 
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those stating that they expected to recover quickly were twice as likely to have 

low as opposed to high passive coping scores (24% vs. 11%). 

 

Table 3.1 Baseline characteristics of participants stratified by low or high Active 
Coping score and by low and high Passive Coping score at 6 weeks. Numbers 
(percentages) for categorical data and means (standard deviations: s.d.) for 
continuous data. 
 

 
 Passive Coping (N=2853)* Active Coping (N=2814)* 

Variables Low A High Low High 
Age: mean (SD) 39.5 (15.0) 38.3 (14.5) 38.2 (15.2) 38.8 (14.1) 
Gender: Female; n (%) 1012(68.1) 946 (69.1) 1060 (64.8) 883 (74.9) 
Marital status: n (%)     
 Married/Common Law 818 (55.1) 716 (52.3) 881 (53.9) 641 (54.4) 
 Single  460 (31.0) 450 (32.9) 556 (34.0) 339 (28.8) 
 Separated or divorced  163 (11.0) 161 (11.8) 155 (9.5) 160 (13.6) 
 Widowed 43 (2.9) 41 (3.0) 43 (2.6) 38 (3.2) 
General Health now §: n (%)     
 Excellent 44 (3.0) 16 (1.2) 23 (1.4) 33 (2.8) 
 Very Good/Good 601 (40.5) 300 (22.0) 446 (27.3) 437 (37.1) 
 Fair/Poor 839 (56.5) 1051(76.9) 1165 (71.3) 708 (60.1) 
Education: n (%)     
 Less than High School 264 ( 17.8) 349 (25.5) 412 (25.2) 198 (16.9) 
 High School Graduate 334 (22.5) 334 (24.4) 387 (23.7) 266 (22.6) 
 Some Post-Secondary/ 

Technical School Graduate 
University Graduate 

884 (59.7) 684 (50.0) 836 (51.1) 711 (60.5) 

Depression†: mean (SD) 14.7 (11.1) 21.8 (12.8) 19.7 (12.7) 16.0 (11.7) 
Head Pain Intensity‡: mean (SD) 5.16 (3.22) 6.23 (3.06) 5.70 (3.21) 5.67 (3.14) 
Neck Pain Intensity‡: mean (SD) 6.5 (1.9) 7.2 (1.9) 6.9 (1.9) 6.7 (1.9) 
Back Pain Intensity‡: mean (SD) 3.9 (3.4) 4.8 (3.6) 4.5 (3.6) 4.1 (3.5) 

 
*Active and passive coping scores assessed using the Pain Management 
Inventory. Scores dichotomized using a median split. Median scores were 16 for 
Active Coping and 15 for Passive Coping. N=2814 for Active Coping and 2853 
for Passive Coping.  
§ Refers to self-perceived health at the time of the initial questionnaire (post-
injury). 
†Depression measured on the CES-D. Scores can range from 0 to 60. 
‡ Neck, head, and back pain intensity assessed with a 0-11 point numerical rating 
scale. 
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Logistic Regression Analysis:  Tables 2 and 3 report the crude (unadjusted) and 

adjusted associations (estimates and their 95% confidence intervals) for each 

factor included in the multivariable models for active and passive coping.  

 

Table 3.2 Baseline Factors associated with Active Coping at Six Weeks Post-
Injury.  Odds Ratios (OR) and 95% Confidence Intervals (CI). N= 2740 

Factor Crude OR 
 (95% CI) 

Adjusted OR  
(95% CI) 

Self-perceived health **   
 Excellent 1.00 1.00 
 Very good/ Good 0.68 (0.39 – 1.18) 0.73 (0.41 – 1.29) 
 Fair/ Poor 0.42 (0.25 – 0.73) 0.55 (0.31 – 0.98) 
Depression score † 0.97 (0.97 – 0.98) 0.98 (0.97 – 0.99) 
Female Gender 1.62 (1.37  – 1.91) 1.55 (1.30 – 1.85 
Expectations for Recovery††   
 Recover Soon 1.00 1.00 
 Recover Slowly 0.63 (0.51 – 0.78) 0.75 (0.69 – 0.94) 
 Never Recover 0.48 (0.28 – 0.82) 0.60 (0.35 – 1.05) 
 Don’t Know 0.53 (0.42 – 0.65) 0.70 (0.55 – 0.89) 
Marital Status   
 Single 1.00 1.00 
 Married or Common Law 1.19 (1.01 – 1.41)   1.12 (0.94 – 1.34) 
 Widowed 1.45 (0.92 – 2.29) 1.43 (087 – 2.34) 
 Separated or Divorced 1.69 (1.31 – 2.19) 1.72 (1.31 – 2.25) 
Education   
 Less than High School 1.00 1.00 
 High School Graduate 1.43 (1.13 – 1.80) 1.33 (1.04 – 1.70) 
 Some Post-Secondary/ 

University Graduate  1.77 (1.45 – 2.15) 1.50 (1.22 – 1.86) 

Prior musculoskeletal 
condition   

 None 1.00 1.00 
 Yes, mild  1.32 (1.11– 1.57) 1.17 (0.97 – 1.40) 
 Yes, moderate to severe 1.41 (1.15 – 1.75) 1.42 (1.13 – 1.77) 

 
*Active and passive coping scores assessed using the Pain Management Inventory. 
Scores dichotomized using a median split. Median scores were 16 for Active Coping 
and 15 for Passive Coping. 
**Refers to self-perceived health at the time of the initial questionnaire (post-injury) 
† Depression as measured on the Centre for Epidemiological Studies – Depression 
Scale. Possible scores range from 0-60. 
†† Expectations for recovery assessed at baseline (median of 11 days post-crash) 
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Table 3.3 Baseline Factors associated with Passive Coping at Six Weeks 
Post-Injury. Odds Ratios (OR) and 95% Confidence Intervals (CI). N=2746 

Factor Crude OR  
(95% CI) 

Adjusted OR 
 (95% CI) 

Depression score † 1.05 (1.04 – 1.06) 1.04 (1.03 – 1.04) 
Age 0.99 (0.989 –0.999) 0.99 (0.99 – 1.00) 
Expectations for Recovery ††   
 Recover Soon 1.00 1.00 
 Recover Slowly 1.94 (1.55 – 2.42) 1.49 (1.17 – 1.89) 
 Never Recover 5.22 (3.01 – 9.05) 3.63 (2.02 – 6.52) 
 Don’t Know 3.41 (2.72 – 4.28) 2.16 (1.68 – 2.77) 
Education   
 Less than High School 1.00 1.00 
 High School Graduate 0.76 (0.61 – 0.94) 0.80 (0.62 – 1.02) 

 Some Post-Secondary/ 
University Graduate  0.58 (0.48 – 0.71) 0.67 (0.54 – 0.82) 

Neck pain intensity ‡ 1.22 (1.17 – 1.27) 1.08 (1.03 – 1.13) 
Head pain intensity ‡ 1.11 (1.09 – 1.14) 1.05 (1.02 – 1.08) 
Primary health care provider   
 Doctor visit only 1.00 1.00 
 Doctor & physio visits 0.88 (0.70 – 1.11) 0.92 (0.72 – 1.19) 
 Doctor & chiropractor visits 0.93 (0.72 – 1.21) 0.99 (0.74 – 1.32) 
 Doctor & massage visits 0.67 (0.50 – 0.90) 0.74 (0.53 – 1.02) 
 Chiropractor visit only 0.41 (0.29 – 0.57) 0.65 (0.45 – 0.92) 

 Doctor & Chiropractor  
& massage visits 0.77 (0.51 – 1.16) 0.82 (0.53 – 1.28) 

 Chiropractor & massage visits 0.52 (0.30 – 0.90) 0.75 (0.42 – 1.36) 
 None 0.69 (0.48 – 1.00) 0.85 (0.58 – 1.26) 
 Other practice visits 0.77 (0.56 – 1.04) 0.91 (0.65 – 1.29) 

 
*Active and passive coping scores assessed using the Pain Management Inventory. 
Scores dichotomized using a median split. Median scores were 16 for Active Coping 
and 15 for Passive Coping. 
† Depression as measured on the Centre for Epidemiological Studies – Depression 
Scale. Possible scores range from 0-60. 
†† Expectations for recovery assessed at baseline (median of 11 days post-crash) 
‡ Headache intensity and neck pain intensity both assessed with a 0-10 point 
numerical rating scale. 

 

 

3.7.2 Factors Associated with Active Coping: 

In the univariable analyses, those variables predicting high active coping 

were:  gender, age, educational level, marital status, having been admitted to 
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hospital after the crash, prior musculoskeletal disorders , better self-perceived 

general health after the crash, lower neck pain intensity, lower back pain intensity, 

post-crash depression, direction of main impact to the vehicle: rear, fractured 

bones, having hit one’s head, type of initial healthcare provider, and expectations 

for recovery (15 variables). After entering these into a multivariable model, seven 

factors were found to predict active coping. These results show that high levels of 

active coping are predicted by the following factors: female gender, higher 

education, being separated/divorced rather than single, better self-perceived 

general health (measured at baseline), less post-crash depression, having better 

expectations for recovery, and having more prior musculoskeletal disorders prior 

to the crash (estimates and 95% confidence intervals for these factors are reported 

in Table 2). 

As depression was measured on continuous scale, the odds ratio reported 

reflects the association between each one-point increment on the 60-point 

depression scale and active coping. Thus, with an odds ratio of 0.98 for 

depression symptomology, for each one-point increase in Depression score, the 

odds of high active coping decrease by 2%; and for each 10-point increase in 

Depression score, the odds of high active coping decrease by 18%. There was no 

evidence of multcollinearity in the multivariable models. The tolerance and VIF 

scores for the final model were 0.92 and 1.09, respectively.  
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3.7.3 Factors associated with Passive Coping: 

 In the univariable analyses, those variables predicting high passive coping 

were: gender, age, educational level, marital status, having been admitted to 

hospital after the crash, more intense neck pain, headache and back pain,  greater 

extent of body in pain, prior musculoskeletal disorders, better self-perceived 

general health after the crash, greater post-crash depression, direction of main 

impact to the vehicle :rear, and others such as rollover; position in the vehicle: 

passenger, having fractured bones in the collision, having hit one’s head, type of 

initial healthcare provider: those having seen doctors and massage therapist, those 

having seen doctors, chiropractors, and massage therapists, and those only have 

seen other practitioners: and having higher expectations for recovery. After 

entering these into a multivariable model, seven factors were found to predict 

passive coping. These results show that high levels of passive coping at six weeks 

post injury are predicted by: more depressive symptoms, younger age, higher 

intensity of neck and headache pain, lower education, poorer expectations for 

recovery, and having seen a physician only. As depressive symptomology, 

headache and neck pain were all measured on continuous scales, the odds ratios 

reported reflect the associations between each one-point increment of these factors 

and passive coping. This means that for each one point increase in depression 

score, the odds of high passive coping increased by 4%; thus, for each 10 point 

increase in depression score, the odds of high active coping increased by 44%. 

Similarly, for each one point increase in neck pain intensity, the odds of high 

passive coping increased by 8% and each one point increase in initial (post-crash) 
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headache intensity increased by 5% the odds of high passive coping.  Finally, for 

each one year increase in age, the odds of high passive coping decreased by 1%, 

and for each 10 year increase, the odds of high passive coping decreased by 7%. 

These models showed no evidence of multicollinearity, and the tolerance and VIF 

scores for the final model were 0.88 and 1.14, respectively.  

 

3.8 Discussion: 

Overall, the results from this research revealed that there were some 

commonalities among factors that predict active and passive coping. The study 

findings suggest that those with higher education are more likely to engage in 

high levels of active coping after their injury, and less likely to use passive 

strategies. Depressed mood in the early days after the collision predicts low levels 

of active coping, and high levels of passive coping. Expectation for recovery in 

the early days after the injury also predicts coping style, with those expecting to 

recover quickly being more likely to use high levels of active coping strategies 

and those expecting to recover slowly or not at all to use high levels of passive 

coping strategies at 6 weeks post-collision. Other than these three factors, passive 

coping and active coping were predicted by different sets of characteristics. Being 

female predicted active coping, but was unrelated to passive coping. Age 

predicted passive coping but not active coping. Also, those who are 

separated/divorced rather than single were more likely to engage in higher levels 

of active coping, whereas marital status was unrelated to passive coping. Better 

self-perceived general health (post-crash) predicted active coping, but post-crash 
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health was unassociated with passive coping. With respect to indices of injury 

severity, greater headache and neck pain intensity predicted more passive coping, 

but were not related to active coping. Having had musculoskeletal problems 

before crash was a predictor of more active coping, but not passive coping. 

Finally, type of health care provider did not predict active coping, but seeing only 

a physician after the collision predicted passive coping. The estimates (odds 

ratios) and their 95% confidence intervals are reported in Table 2 and 3. 

This study is one of the first efforts to our knowledge exploring the predictors 

of pain coping in cohort of whiplash-exposed. The purpose of this paper was to 

identify socio-demographic, crash-related and early post-injury characteristics that 

predict passive and active pain coping styles in the acute stage of recovery 

process. The fact that the major focus of research on pain coping behaviour has 

been to explore its association with recovery and other health outcomes, and much 

of the literature has supported such a linkage. However, there has been little 

attention paid to understand the determinants of pain coping styles. Thus, this 

study adds to our current body of knowledge about pain coping, and, in particular 

extends the body of published literature which up to now has focused on reporting 

concurrent associations. 

We found that the predictors of pain coping strategies were multifactorial and 

psychological prognostic factors were very important. One of our most interesting 

findings was the strong relationship between early expectations to never recover 

and subsequent use of more passive coping strategies to deal with pain. These 

findings are consistent with the previous literatures, showing a relationship 
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(concurrent) between coping and expectations. For example, the study of 

musculoskeletal injuries by Ferrari et.al has shown that those who expect severe 

symptoms after a crash also use less adaptive coping strategies [22]. Given this 

finding, it may be that expectation serves a key role in the observed association 

with subsequent use of coping strategies. Given the clear association between 

early expectations for WAD recovery and actual recovery [12;48], this is an 

important association to explore further. In particular, future research might 

explore whether the relationship between expectations and recovery is mediated 

by coping as suggested by Ferrari et al. [21]. 

Regarding to the depressive symptomology, our findings revealed the fact that 

as post-crash depressive symptoms increased, the frequency use of passive coping 

increased, whereas the depressive symptoms decreased with less use of active 

coping. The results are in the line with general literature on the importance of 

paying attention to depression particularly due to the increasing occurrence of 

post-crash depressive symptomology in the first weeks after a whiplash injury 

[9;51]. 

Indeed, the linkage between coping and depression has been well documented, 

although most findings are cross-sectional in nature. For example, Mercado et al. 

(2005) found passive coping to be associated with concurrent depression, while 

active coping is associated with less depression. Another cross-sectional study by 

Samwel (2006) showed that passive coping strategies were related to self-rated 

disability and post injury depression [55]. In the recent study from Spain, 
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catastrophizing was found to be related to  depression and disability within the 

first three months of WAD recovery [50].  

Blokhorst (2002) mentioned that, in general, stressors have a greater impact 

on patients with WAD than on healthy individuals [1]. While researchers have 

demonstrated that certain types of coping are related to concurrent and subsequent 

pain severity, specifically in those with chronic pain problems [8;46], it might 

also be expected that coping style may be a consequence of the severity of the 

injury. For example, those with more severe injuries might be expected to cope 

more passively. This idea receives some support from the current study findings. 

Several indices of injury severity (greater headache and neck pain intensity) 

strongly predict higher use of passive coping.  

The association between moderate/severe musculoskeletal condition before 

crash and high use of active coping is an interesting one. It could be speculated 

that individuals who have a history of moderate/severe musculoskeletal condition 

have already learned that active coping is a good way of managing pain problems. 

This knowledge may have come from their own experiences, but given that most 

current interventions for non-specific musculoskeletal problems involve 

encouraging activity, it may be that those with prior musculoskeletal problems 

have been encouraged by their health care provider to cope actively. However, 

this cannot be confirmed in the current study since there is no information in this 

study about prior health care.  
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The study findings suggested that socio-demographic factors such as age, 

gender, marital status, and education were also predictors of particular types of 

chosen coping style. In general, the literature is inconsistent with respect to 

whether older age is associated with active coping [53], passive coping 

[24;27;44;61] or neither [25]. In the current study it was found that age did not 

predict the use of active coping strategies, although there was an association 

between older and less reliance on passive coping. 

Our results showed an association between education and both coping style. 

Not surprisingly, within educational level, there was a meaningful pattern in 

relation with both coping strategies. University graduates and those with some 

post-secondary schooling are one and a half times as likely to cope actively as 

those with less than high school level of education. Conversely, University 

graduates and those with post-secondary schooling are half as likely to cope 

passively as those with less than high school education. However, both effect 

sizes of the education level were small. 

Women used more active coping strategies than men, but sex and passive 

coping were not related in the final model. Our results were congruent with 

findings from a general population-based cross-sectional study, which suggested 

indicating that women coped more actively than men, but that there were no 

gender differences in passive coping [46]. Also, Kivioja et al. found that women 

with WAD reported greater use of behavioral activities [41]. However, our 

findings are inconsistent with those of Jensen et al. (1994), who found that women 

who were seeking treatment for chronic pain coped more passively (less actively) 
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than men [34]. It is possible that this inconsistency in evidence is due to 

differences in populations studied or chronic versus acute stage.  

In general, there is some evidence to point out that having a passive coping 

style has a negative impact on health and health outcome regardless of the injury 

issue itself, suggesting that those who copes passively also respond in more 

negative ways to their health conditions [11]. A recent study by Bring et.al 

suggests that varying degrees of daily activities are associated with the variability 

in how WAD patients cope within the first 3 weeks of recovery. On a more active 

day, individuals reported high capability of coping and self-efficacy, whereas on 

less active day they were appraising the stressor as a threat and representing more 

catastrophizing thinking [3]. However, it is unclear whether this represents a 

causal relationship. There is some evidence about reciprocal link between coping 

and general health, indicating that better self-reported general health is related 

with lower level of passive coping strategies [8]. Interestingly, we found that 

general health did not predict degree of passive coping, although those who 

reported fair or poor self-perceived general health after crash were less likely to 

cope actively compared with those with excellent general health.  

The type of health care provider was found to be associated with passive 

coping. It seems those who visited only a chiropractor coped less passively 

compared to those who only visited physicians. Although this might be partially 

explained by the lower pain level in those visiting only chiropractors, the analysis 

adjusted for pain intensity. However, active coping was not dependent on the type 

of health care providers. 
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We believe that this study has a number of strengths. The major strength is the 

large sample size of whiplash population-based cohort, ensuring that our analysis 

have sufficient power. Measuring a large number of baseline factors related to the 

injury and individuals’ health allowed us to test good range of potential predictors 

of pain coping strategies. Another important strength of the study is to conduct a 

prospective cohort with respect to time to event data, which minimize potential 

for selection bias due to including all eligible individuals within the cohort study, 

and they have been ascertained over the time frame of study.  

Since the majority of individuals with WAD have numerous and widespread 

complaints, some WAD studies exclude patients with other non-neck pain 

complaints, which affects the external validity of findings. However, this study 

did not exclude such persons, making our sample a better representative of 

individuals who have injury claims. 

Although low participation due to loss to follow up and missing information 

in the large prospective cohort studies becomes a concern, the current study had a 

very high participation rate of successive cohort, with 80% percent of participants 

completing the 6- week follow-up measure. This data increased our confidence 

that the estimates of the predictors of coping have been reported to some extent 

precisely and not a result of bias, similar to the reality of coping in whiplash 

injured.  

In addition, we assessed the possibility of response bias due to attrition and 

found little evidence of selective attrition in this study. Most of the predictors 
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considered in this study were weakly associated with participation at 6-week 

follow up. In addition, we used a brief, but well-validated reliable questionnaire as 

the instrument to measure coping strategies, permitting us to assess coping in a 

valid and responsive manner. 

This study also has limitations. We used self-report questionnaire rather than 

having access to medical record for external confirmation of WAD or ability to 

determine WAD classification based on the Quebec Task Force on Whiplash-

Associated Disorders [62], which may be a potential for misclassification of 

WAD cases. However, in WAD grade I, it is only required to have pain and/or 

neck stiffness with no physical signs. While pain is considered as subjective 

phenomenon, an assessment of pain by using self- report has shown to be valid 

[36]. Therefore, patients’ report of post-crash neck pain to his/her physician seems 

to be similar to a report of neck pain by questionnaire after whiplash injury and it 

is less likely that WAD misclassification would have affected our result. 

We may also have  misclassification regarding prior musculoskeletal 

condition, since it has been reported that persons with WAD have poor recall/ 

poor reporting of prior symptoms [7]. However, that study was performed in a 

state with a tort insurance system, which may increase the likelihood of such 

misclassification. At the time of the current study, Saskatchewan had a ‘no-fault’ 

insurance system, and there may have been less incentive to report exaggerated 

prior good health. 
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In addition, regarding the coping questionnaire, individuals were asked to 

response coping strategies if they had moderate or greater level of pain. Thus, it is 

difficult to extend our findings to those individuals who had mild pain, though it 

is likely that people with mild level of pain are sufficiently distressed to try to deal 

with their pain in their daily life and come up with some sort of coping strategies. 

 

3.9 Conclusion: 

It is well known that people cope with pain in a variety of ways, but it is not 

well understood what leads to these differences. We report a variety of factors that 

predict whether individuals use high vs. low levels of passive and active pain 

coping strategies. This has important implications in clinical setting because 

passive coping is associated with slower recovery [10]. 

Understanding modifiable predictors of coping such as psychological factors 

are important, since they can help in developing effective intervention strategies 

to improve individuals’ coping abilities, and consequently improve the outcome 

of WAD recovery. However, our findings, of course, must be confirmed in the 

future studies by examining other modifiable factors that predict coping strategies 

in whiplash-exposed population. 

Although the one-time assessment of pain coping at 6-weeks has been shown 

to be reliable for our understanding the early use of coping strategies, it would be 

of value to measure at the consequent follow-up points to extend our 

understanding about the changes of coping strategies over time. This may explain 
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whether the coping strategies remain stable over time or to what extent coping 

strategies have been modified or encouraged by contacting the health care 

systems. Future studies in this area should examine the determinants of changes in 

coping strategies over the course of WAD recovery.  
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Chapter 4 

 

Study Three: Predictors of Pain Coping with Neck and Low Back Pain in the 

General Population 

 

4.1 Introduction: 

Neck pain is common in the general population. One-year prevalence 

estimates of neck pain typically range between 30% and 50% for both adults and 

children [18]. Back pain is even more common, in the general population, with 

reports of the lifetime prevalence of neck and back pain at 67 and 84%, 

respectively [11;12]. Although most individuals carry on their daily life with 

minimal pain-related interference, an important minority have significant 

limitations due to neck pain (almost 5% of the population) and/or back pain 

(almost 11% of the population) [11;12] . 

 Catastrophizing, helplessness, praying/hoping, wishful thinking, negative 

thinking/passive adherence, decreasing levels of activity, and expression of 

negative emotions, all of which can be thought of as passive coping strategies, are 

associated with poor adjustment in a variety of different pain populations (e.g.; 

[16;17;19-22;28;34;35;37]. Pain coping is important to explore, since it is a 

potentially modifiable prognostic factor in pain outcomes. Coping is often 

conceptualized as a combination of the cognitive and behavioural efforts to 

manage or counter external or internal stressors [23;25;31]. Although much of the 

current literature on pain coping relates to coping with chronic pain conditions 
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[13;36], over the past decade, there has been substantial attention paid to the role 

of coping with pain of more recent onset, for example, after whiplash injuries 

(e.g., [7;9;10;24]). That work supports the idea that coping style is an important 

determinant of outcome in the early stages of whiplash-associated disorders 

(WAD).There is also some research suggesting that coping style predicts the 

development of disability in general population samples with initially non-

disabling pain [29].    

However, little empirical work has been done to understand the 

determinants of pain coping behavior, yet such information may help patients and 

providers discuss how to develop more effective coping styles. There have been 

studies examining concurrent associations between various characteristics and 

coping. For example, Mercado et al. found that greater severity of pain and 

disability was positively associated with greater concurrent use of passive coping 

strategies [29]. Carroll et al. found a concurrent association between different 

combinations of active and passive coping and pain severity, general health and 

education [8]. However, since these are cross-sectional studies, the temporal 

direction of these associations is unclear.  

Although no studies have identified determinants of coping styles used by 

individuals in the general population, two recent studies have identified predictors 

of pain coping in persons with recent WAD. These findings suggest that high 

active coping was predicted by: being female, having higher education, older age, 

marital status (although which marital status was associated was inconsistent in 

two WAD studies), better self-reported mental health, better self-perceived 
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general health, less post-crash depression, having better expectations for recovery, 

and having experienced musculoskeletal disorders (including neck pain) before 

the crash. A low level of passive coping was predicted by higher education, and 

better physical and mental health; while a high level of passive coping was 

predicted by: more depressive symptoms, younger age, higher intensity of neck 

and headache pain post-crash, poorer expectations for recovery, having seen a 

physician only, and having retained a lawyer prior to making an insurance claim 

[38;39].  

 It is unclear whether these factors are important predictors of pain coping 

in the absence of a whiplash injury. The current study aimed to identify predictors 

of pain coping style in a general population sample of individuals who have 

experienced an onset of severe (intense and/or disabling) non-specific neck and/or 

back pain. 

 

4.2 Methodology 

4.3 Source Population and Design:  

Data for this study are from a larger study involving a random sample of 

the Saskatchewan adult population, with follow-up six and 12 months after the 

index survey. This study is described in more detail elsewhere [11;12;28], but 

briefly, was conducted in 1995/1996. It included a random sample of 

noninstitutionalized Saskatchewan residents between the ages of 20 and 69 

holding a valid Saskatchewan Health Services card. Inmates of provincial 

correction facilities, residents under the Office of the Public Trustee, foreign 
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students and workers with employment or immigration visas, and residents of 

special care homes were excluded. The sampling frame of the Saskatchewan 

Health Insurance Registration File (HIRF) was used to obtain an age-stratified 

random sample of the eligible population. The randomization was conducted by 

the Health Insurance Registration branch of Saskatchewan Health to preserve the 

confidentiality of HIRF. A sample of 2184 inhabitants meeting the inclusion 

criteria was sent the baseline questionnaire. One hundred and twenty nine 

questionnaires (5.9%) were returned due to mailing errors, death, the person 

leaving the province, and health reasons, which left a random sample of 2055 

individuals. The response rate achieved from the first stage of the survey was 

55.1% (1131 participants). Follow-up questionnaires were sent six and twelve 

months later, with follow-up rates of 75.7% and 64.8%.   

From the larger sample, we identified those participants with no or mild 

neck or low back pain at the start of the study but who developed intense or 

disabling pain at either the six or the twelve month follow-up points, and were 

thus eligible to complete the pain coping questionnaire. Pain was assessed using 

the von Korff Chronic Pain Questionnaire, described in the next section [40]. 

 

4.4 Measures 

4.4.1 Outcome variable: Passive and Active Pain Coping Strategies 

Pain coping was assessed using the Vanderbilt Pain Management 

Inventory (PMI), and is designed to be used when pain is of moderate to greater 

severity [5]. This scale categorizes coping as active or passive in nature [5]. 
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‘‘Active’’ coping refers to coping strategies of taking responsibility for pain 

management and making efforts to control the pain or to function in spite of it. 

Passive coping involves leaving the management of pain to an external resource 

(such as relying on pain medication) and avoidance of potentially painful 

activities, such as withdrawing from activities because of the pain [5]. The 11-

item abbreviated version of the PMI was used since this brief measure has 

sufficient internal consistency, reliability and validity [5;28;33;34]. Each subscale 

is made of items that ask the respondent to rate their use of a particular coping 

strategy on a five point Likert scale. The two subscales of Active Coping Scale 

and the Passive Coping Scale are relatively unrelated and scored separately. 

Active coping scores range from 5 to 25 and passive coping scores range from 6 

to 30, with higher scores indicating higher use of that coping style. Because, there 

are no cut-points validated in the literature, we conducted our analyses using a 

median split for each subscale.  

 

4.4.2 Pain Presence and severity 

Pain presence and severity was assessed using the Chronic Pain 

Questionnaire developed by von Korff and colleagues to assess the 6-month 

period prevalence of pain [40]. The questionnaire has good reliability, and good 

concurrent, predictive, and discriminant validity [32;40]. The Chronic Pain 

Questionnaire scores pain severity into five categories: Grade 0 = no pain; Grade I 

= low disability-low intensity pain; Grade 11 = low disability-high intensity pain; 

Grade III = high disability moderately limiting pain; and Grade IV = high 
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disability-severely limiting pain. Respondents completed this scale separately for 

neck and low back pain, and for the current study, we used the higher pain grade 

of the two if individuals had pain in both locations. For example, if a participant 

had reported Grade II neck pain and Grade I low back pain, we considered that 

participant to have Grade II pain. Grades III and IV pain were combined for our 

analyses. 

  

4.4.3  Potential Explanatory Variables:  

Potential predictors of coping style included the following variables 

measured at baseline: socio-demographic factors (age, gender, marital status, 

highest education level, and family income), pain presence and severity (no versus 

mild neck and/or back pain), and health-related factors (health-related quality of 

life: SF- 36), vitality, depressive symptomatology: CES-D). 

  Health-related quality of life [26;27;41] was assessed using the Short-

Form health survey SF-36, which is a valid and reliable measure of mental health 

and physical health.. The SF-36 is made up of 36 questions and eight subscales, 

which are combined into two summary scales; reflecting the physical health 

component score (PCS) and the mental health component score (MCS) [41-

43].Scores on each of these summary scales and vitality range from 0-100 and the 

higher scores reflect better health. Depressive symptomatology was measured 

using the Centre for Epidemiological Studies Depression Scale [30]. The CES-D 

is a commonly used, valid and reliable measure of depressive symptoms 

[4;14;30;44] 



125 
 

 

4.5 Statistical Analyses: 

The purpose of this analysis was to identify the baseline variables which 

predicted passive and active coping strategies, as measured at either the 6 or 12 

months follow-up. We included in our analysis all those who had Chronic Pain 

Questionnaire scores of 0 or 1 (no pain or mild pain) at baseline and who 

developed pain of a severity to require pain coping during the course of the 1-year 

follow-up (i.e., those who developed Grade II-IV pain). We used Cox 

proportional hazards regression to build separate multivariable models for active 

and passive coping. The outcome of interest was high versus low use of passive 

and active pain coping in those who developed Grades II to IV pain at either six 

or 12 months. Those lost to follow-up were censored at three months (for those 

lost to the six month follow-up) or 9 months (for those lost to the 1 year follow-

up, who had not developed Grades II to IV pain at six months). 

Both two models were built in the same manner. After ensuring that the 

variables met the Proportional Hazards Assumption (PH) for Cox Proportional 

Hazard regression, a three step modelling approach was used for each model. 

First, univariable models were built to obtain an estimate of the crude 

(unadjusted) effect of each candidate predictor variables at baseline on the 

outcomes of use of passive and active coping. Variables that were associated with 

coping with a p value of <0.2 using the Wald Test were included in the second 

phase of the modelling. Those variables reaching a statistically significant level 

(p<.05) in this multivariable model were retained in the final model. We also 



126 
 

assessed the models for evidence of collinearity in the second and third phase of 

modeling. Furthermore, all factors associated with attrition (modeling strategy 

described below) were included in the final model. Because there were only two 

follow-up points, we used exact marginal methods for dealing with ties of failure 

times [3]. 

Since there was attrition over the follow-up period, we explored the 

presence of selection bias by building a multivariable logistic regression model to 

compare baseline characteristics of participants and non-participants. Our 

modeling strategy was as follows. All variables significantly associated with non-

response (with a Wald statistic significant at p < 0.2) were entered into a 

multivariable logistic regression model. These variables were considered to be 

associated with participation if their adjusted estimates were associated with a 

Wald statistic p-value of <0.05. All analyses were completed using SPSS for 

Windows, version 19.0 and STATA SE, version 12 [1;2]. 

 

4.6 Results: 

4.6.1  Participants (Description of the Study Population) 

Of the 1131 participants at baseline, 790 had no pain or mild pain (Grade 0 

or I) at that index point. Of these, 599 participants provided follow-up information 

and 89 developed Grades II-IV pain (59 at six months and 30 at 12 months) and 

were thus eligible for analysis. Thus, of the 89 respondents included in the study 

sample, 55 of these individuals had scores above the median on the active coping 

scale and 64 individuals had scores above the median on the passive coping scale 
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(Figure 1). Table 1 provides a description of the study sample of the 790 persons 

with no or mild neck and/or low back pain (Grade 0 or I) at the index stage. 

Participants had a mean age of 41.6 (SD=13.4). The percentage of men to women 

was approximately equivalent (51.5% and 48.5% respectively), although the bulk 

of participants were married (72.5%) and had graduated from post-secondary 

school (30.3%). The majority of participants had neck pain intensity of Grade I 

(77.7%) rather than Grade 0. The mean level of mental and physical health was 

52.1 and 50.5 respectively, which reflects the population norms. After 

dichotomizing at the median, the cut-off score for low vs. high passive coping and 

active coping was 14 and 16, respectively. The Pearson correlation between the 

passive and active subscale scores was -0.15, reflecting a very small negative 

association between the two subscales. 

 

Figure 4.1: Summary of Study Three Participants  

 

 

 

 

No or Mild Pain 
at baseline 

N= 790 

No or Mild Pain 
at Follow-up 

N=427 

Intense or 
Disabling Pain at 
either  Follow-up 

N=89 

censored 

N=191 
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Table 4.1 Sociodemographic Characteristics of the Study Population (n=790) 

Variable  % 
Age: mean (s.d.)  41.6 

(13.4)* 
Gender:   
 Male  187 (51.5) 
 Female  176 (48.5 
Marital Status:   
 Married  259 (72.5) 
 Separated/divorced  26 (7.3) 
 Widowed  3 (0.8) 
 Never Married  69 (19.3) 
Education Level:   
 University graduate  46 (12.9) 
 Some post-secondary  108 (30.3) 
 High school graduate  98 (27.5) 
 >grade 8  81 (22.8) 
 <grade 8  23 (6.5) 
Income:   
 >60K  60 (18.2) 
 40-60K  70 (21.2) 
 20-40K  107 (32.4) 
 <20K  93 (28.2) 
Physical Health: mean (s.d.)  50.5 (9.7) 
Mental Health: mean (s.d.)  52.1 (7.3) 
Back pain intensity: mean (s.d.)  0.7(0.5) 
Neck pain intensity: mean (s.d.)  0.5(0.5) 
Depressive Symptoms: mean (s.d.)+  9.7 (9.1) 
Neck/Back pain Intensity‡   
 No Pain  81 (22.3) 
 Grade 1  282 (77.7) 

 

*Mean (Standard Deviation) 

+ Depression measured on the CES-D. Scores can range from 0 to 60. 
‡ Neck pain intensity assessed with a 0-10 point numerical rating scale. 
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4.6.2 Attrition Analysis (Factors Associated with Participation 

throughout the One-year Follow-up): 

In the univariable analyses, gender, age, education and income were 

associated with follow-up participation. In the multivariable model, older 

individuals were more likely to have participated (OR=1.02; 95% CI=1.01-1.64) 

and those with lower education were less likely to have participated (OR=0.54; 

95% CI=0.34-0.85). Because age and education were associated with attrition, we 

included both factors in our final models of coping (below).  

 

4.7  Cox Proportional Hazards Regression Analysis 

4.7.1 Factors associated with Active Coping: 

In the univariable analyses, those variables predicting high active coping 

(at a significance level of p < 0.20) were: age, marital status, family income, 

better mental health (MCS), vitality, less depressive symptomatology. After 

entering these into a multivariable model along with education (since education 

was associated with non-response), one factor (MCS) was found to predict active 

coping at p<.05. A final model was built with MCS and the two variables 

predicting participation, age and education. This result shows that high levels of 

active coping is predicted by better baseline mental health (estimates and 95% 

confidence intervals for multivariable model is reported in Table 2). As mental 

health was measured on continuous scales, the hazard rate ratio reported reflects 

the associations between each one-point increment of this factor and active 

coping. Thus, with an hazard rate ratio of 1.05 for Mental Health, for each one-
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point increase in Mental Health score, the odds of high active coping increase by 

5%; and for each 10-point increase in Mental Health score, the odds of high active 

coping increased by 65%. In addition, there is a suggestion that those with lower 

education are less likely to cope actively, although the confidence interval is wide 

and cross unity (HRR=0.56, 95% CI=0.31-1.02). The tolerance and VIF scores for 

the model with 6 independent variables were 0.53 and 1.89, respectively, and for 

the final model with 3 variables, these values were 0.94 and 1.06.Thus, none of 

the models showed evidence of multicollinearity. 

 

Table 4.2. Baseline Factors associated with Active Coping at 12 Month.  

Hazard Rate Ratios (HR) and 95% Confidence Intervals (CI). N= 324 

Factor Crude HR  
(95% CI) 

Adjusted HR  
(95% CI) 

Mental Health 1.05 (1.01 – 1.09) 1.05 (1.01 – 1.09) 
Age 1.02 (0.996 – 1.04) 1.01 (0.98 – 1.03) 
Education   

 Post-secondary/ 
University Graduate 1.00 1.00 

 High School Graduate and less 0.80 (0.46 – 1.38) 0.56 (0.31 – 1.02) 
 
*Active and passive coping scores assessed using the Pain Management 
Inventory. Scores dichotomized using a median split. Median scores were 16 for 
Active Coping and 14 for Passive Coping. 
 

4.7.2 Factors associated with Passive Coping: 

In the univariable analyses, those variables predicting high passive coping 

(at a significance level of p < 0.20) were: education, family income, poorer mental 

health (MCS), vitality, and greater depressive symptomology. After entering these 

into a multivariable model along with age (since age was associated with 
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participation), three factors were found to predict passive coping at p<.05. A final 

model was built with these three factors including age and education. These 

results show that high levels of passive coping at the 6 or 12 month follow-up are 

predicted by the following 3 baseline factors: older age, lower income, and poorer 

self-perceived mental health. As mental health and age were all measured on 

continuous scales, the hazard rate ratios reported reflect the associations between 

each one-point increment of these factors and passive coping. This means that for 

each one point increase in Mental Health score, the odds of high passive coping 

decreased by 3%; thus, for each 10 point increase in Mental Health score, the 

odds of high active coping increased by 37%. However, for each one point 

increase in age, the odds of high passive coping increased by 2%, and for each 10 

point increase, the odds of high passive coping increased by 28%. Similarly, we 

found that individuals who reported the income category of $20-40 thousand /year 

were 3.68 (95% CI=1.47–9.20) times more likely to develop passive coping than 

people reporting the highest income category (>60k) (Table 3). However, those at 

the lowest income level were similar to the two higher income levels. Then, this 

finding is difficult to interpret and may represent a spurious result, since one 

would expect a dose-response relationship. The tolerance and VIF scores for the 

model with 5 independent variables were 0.48 and 2.08 respectively, and these 

values for the final model with 4 variables were 0.67 and 1.50. Again, this 

indicates no evidence of multicollinearity in the models. 
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Table 4.3. Baseline Factors associated with Passive Coping at 12 Month.  

Hazard Rate Ratios (HR) and 95% Confidence Intervals (CI). N= 301 

Factor Crude HR  
(95% CI) 

Adjusted HR 
(95% CI) 

Mental Health 0.98 (0.96 – 1.00) 0.97 (0.94 – 0.999) 
Age 1.01 (0.99 – 1.03) 1.02 (1.00 – 1.05) 
Education   

 Post-secondary/ 
University Graduate 1.00 1.00 

 High School Graduate and less 1.22 (0.72 – 2.04) 0.89 (0.48 – 1.63) 
Income   
 >60K 1.00 1.00 
 40-60K 1.53(0.63 – 3.74) 1.86 (0.72 – 4.82) 
 20-40K 2.67 (1.18 – 6.05) 3.68 (1.47 – 9.20) 
 <20K 1.56 (0.64 – 3.78) 1.63 (0.57 – 4.61) 

 
*Active and passive coping scores assessed using the Pain Management 
Inventory. Scores dichotomized using a median split. Median scores were 16 for 
Active Coping and 14 for Passive Coping. 

 

 

4.8 Discussion: 

To the best of our knowledge, this is the first study looking at predictors of 

pain coping style within a general population of individuals experiencing pain. 

This is important since pain is extremely common in the general population 

[11;12]. We found that the predictors of coping strategies in the general pain 

population were multifactorial and psychological prognostic factors were very 

important. Overall, the findings from this study suggest that in those people with 

onset of intense or disabling neck/low back pain over a 6 month to one year 

period, only better self-reported mental health was related to higher levels of 

active coping. A low level of passive coping was predicted by better mental 
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health; while those with older age and who had a lower family income were more 

likely to use a passive coping style. 

 Despite the fact that coping style appears to be associated with disabling 

pain and delay in recovery (e.g.[6;15]), little has previously been known about the 

determinants of coping style in the general population. In particular, this study 

extends the previous literature on coping strategies in two ways. First, previous 

studies examining factors associated with coping style were cross-sectional and 

thus of limited use in understanding why people in pain chose the coping 

strategies they use. Secondly, the majority of previous studies investigated pain 

coping primarily in patients from chronic pain clinics. Those who are coping with 

long-standing pain may cope differently and for different reasons than those with 

more recent pain onset.   

 One of our most interesting findings was the strong relationship between 

better mental health at baseline and less subsequent use of passive coping 

strategies and more use of active coping to deal with pain. In contrast, there was 

no association between physical health and neither the use of passive and active 

coping strategies. Our findings were in line with previous work by Vakilian et al. 

(2013) that found mental health was predictor of active and passive coping in the 

early stages of recovery after a traffic-related whiplash injury[39]. Furthermore, 

our results did not come to the conclusion of causality. As an exploratory analysis, 

this study provided a hypothesis that mental health is independently associated 

with the consequent development of coping strategies. However, further study of 

this relationship is essential. 
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In our univariate analyses examining depression and coping, we found that 

depression at baseline was highly associated with lower levels of active coping 

(HR=0.93), as well as higher levels of passive coping. However, when we 

included age, mental health, education, income, and marital status in the 

multivariate model, we found the association between depression and active 

coping was no longer significant. It is possible that including both the mental 

health scale and the measure of depressive symptomatology lead to collinearity in 

the model, despite the fact that the values of the tolerance and variable inflation 

scores, which indicate collinearity, were within acceptable levels. The two 

constructs are closely related. However, in prior work, Vakilian et al. found that 

both mental health and depression (using the same scales as in this study) were 

predictors of passive pain coping in WAD in the adjusted analyses[39]. 

 We found that physical health is not a predictor of either passive or active 

coping strategies. However, previous study in WAD indicated that good physical 

health was associated with less frequent use of passive coping, though not 

associated with the use of active coping[39]. It is possible that this inconsistency 

is due to the differences in populations that were studied (WAD versus the general 

population with neck and/or low back pain), and that good physical health is 

important in predicting coping only when there is an acute and sudden onset of 

pain (such as in a whiplash injury). 

Our study also found that age was associated with the use of passive 

coping style, showing that older individuals were slightly more likely to use 
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passive coping strategies than younger individuals, but this relationship was weak 

and age does not appear to be an important determinant of coping. 

The limitations of the present study need to be acknowledged, as they 

might address some potential alternative explanations. Firstly, although the 

attrition rate was relatively low (75.7% provided information during at least one 

follow-up), there was some selective attrition by age and education, with older 

individuals less likely to drop out than younger individuals. Also, individuals with 

a higher level of education were less likely to drop out than those with lower level 

of education. In order to control for this bias, the final models included age and 

education.  

Furthermore, the 11-items coping questionnaire that only measured those 

coping strategies that have been used for moderate or severe intensity of pain. 

Thus, the coping strategies with mild pain levels have been left unexplored. 

However, because it is more expected that moderate or severe pain will have a 

more adverse effect on people’s lives, the question of how persons cope with mild 

pain is arguably a less crucial question. 

The present study is a secondary analysis of a previously collected data of 

study that was not focused primarily on coping, but was designed to examine risk 

and prognostic factors for spinal pain, including coping. Therefore, there may 

have been other important potential factors related to the prediction of coping that 

were not included in the study (e.g., attributions, coping efficacy, etc.). 

 Despite these limitations, this study does provide crucial information. 

First, it contributes to the knowledge of describing characteristics of individuals in 
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a general population who suffer from neck and/or back pain. It is a population-

based study identifying who is likely to use more effective coping strategies 

versus less effective ones by employing a longitudinal design and understanding 

the factors associated with both active and passive coping strategies. Moreover, 

gaining an appreciation of these predictive factors, especially those which are 

modifiable, can aid in developing effective intervention strategies to improve 

individuals’ coping abilities and changing maladaptive coping behaviour. Second, 

coping and pains severity were measured using a reliable and well-validated 

instrument. Third, this exploratory information can aid as the first step in 

examining causal factors associated with active and passive coping in this 

population. 

Because current study examined some potential predictors, future research 

have to confirm the role of these predictors in another general population with 

neck and/or low back pain and address the other potential predictors of coping, 

particularly modifiable factors such as recovery expectation that have not been 

assessed in the current study.  
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Chapter 5 

 

Discussion & Conclusion 

 

Coping is one of the most frequently cited psychological variables in pain 

and injury research. It is also a potentially modifiable factor, and this reinforces 

the importance of understanding what factors influence how people cope with 

pain. The goal of this MSc research was to examine and report the important 

predictors of pain coping strategy in the early stages of recovery among those 

with traffic-related WAD and among those with neck pain in the general 

population. This is novel research, since no longitudinal studies explaining how 

individuals develop pain coping strategies has before been carried out in either of 

these pain populations. To gain a better understanding of this, three studies have 

been undertaken. Study one and two examined predictors of coping styles in 

persons with WAD in two different cohort of participants and study three 

examined predictors of coping in a general population sample with recent (during 

the past six months) onset of severe pain problems.  

 Why is it necessary to know about these predictive factors of coping in 

these two pain populations? Firstly, these two pain populations (WAD-related 

pain and pain in the general population) are unique in various ways and this 

research characterizes the similarities and differences in the predictors of pain 

coping styles. Secondly, a comparison of the similarities and differences in 

predictors of coping style in these groups may provide useful information about 

what interventions might be useful in modifying coping styles. 
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5.1 Comparison of the two WAD studies (study 1 and 2):  

 The purpose of studies one and two was to identify demographic and 

socioeconomic characteristics, post-crash health, injury characteristics (such as 

pain intensity), and features of the collision that predict passive and active pain 

coping styles six weeks after a traffic-related WAD. In addition, this thesis aimed 

to identify the similarities and differences of findings across these two samples of 

WAD, since replication of findings increases our confidence in their validity. 

 Overall, the results from study one and two revealed one common factor 

predicting both active and passive coping in both studies. Education was the only 

common factor for study one and two that was associated with both active and 

passive coping styles. These two sets of findings both suggest that those with 

higher education are more likely to engage in high levels of active coping after 

their injury, and are also less likely to use passive strategies. It is speculated that 

those with higher education level may have easier and better access to information 

about the importance of coping actively and of not coping passively. However, in 

study two, the associations between education level and coping were relatively 

small, suggesting that there are other, more important influences on coping style. 

 

Active coping:  

 In addition to education, there are three common factors in both studies 

(study one and two) that predicted high active coping: sex, marital status 

(although the exact association was inconsistent in study one and two), and having 

experienced musculoskeletal disorders (including neck pain) before the crash. 
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 In both study one and study two, women used more active coping 

strategies than men. Our results in study one and two were congruent with 

findings from a general population-based cross-sectional study, which suggested 

indicating that women coped more actively than men [5]. 

 Furthermore, both studies one and two showed that individuals who had 

experienced musculoskeletal disorder (including neck pain sometimes, very often, 

or every day) prior to crash were more likely to cope actively compared to those 

who never had pain before. It could be speculated that individuals who have a 

history of moderate/severe musculoskeletal condition have already learned that 

active coping is a good way of managing pain problems. This knowledge may 

have come from their own experiences, but given that most current interventions 

for non-specific musculoskeletal problems involve encouraging activity, it may be 

that those with prior musculoskeletal problems have been encouraged by their 

health care provider to cope actively. However, this cannot be confirmed in the 

current studies since there is no information on prior health care available in either 

WAD study. 

 Marital status was a predictor of active coping in both WAD studies. 

However, type of marital status predicting coping was inconsistent across the two 

studies. While in study one, married individuals rather than single were more 

likely to cope actively, in study two separated/divorced individuals were 

somewhat more likely to use active coping compared to single people. This is a 

finding that would need to be further explored in future studies, although the 
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effect sizes were not large, and the findings of the relationship between marital 

status and active coping may be a chance finding. 

 

Passive coping: 

There are two common factors in both studies (study one and two) that 

predicted high levels of passive coping: depressed mood and higher intensity of 

neck and headache pain post-crash. Sex, marital status, and prior neck pain were 

unrelated to passive coping in both of these two WAD cohorts. 

 Study one and two both indicated that those who had greater depression 

post-crash were more likely to use a passive coping style. These results are in line 

with other literature on the importance of paying attention to depression; 

particularly due to the frequent occurrence of post-crash depressive 

symptomology in the first weeks after a whiplash injury [1;7]. 

In study two, several indices of injury severity (greater headache and neck 

pain intensity) strongly predict higher use of passive coping. Study one also 

showed that greater neck and headache pain intensity were associated with more 

use of passive coping strategies. Thus, it seems that passive coping is highly 

affected by pain severity, suggesting that those with higher pain intensity may try 

to avoid anything that might lead to further pain and thus may cope passively. It 

could be speculated that people with higher intensity of pain may have greater 

fear-avoidance, and that fear avoidance mediates the association between intense 

pain and use of passive pain coping strategies, such as wishing for better pain 
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medications and other passive strategies. However, further investigation of the 

nature of this relationship and replication is needed. 

 

5.2 Other findings in Study 1 and 2: 

Other than the factors mentioned above, active and passive coping were 

predicted by different sets of characteristics in the two WAD studies. For 

example, study one showed that older individuals were slightly more likely to use 

active coping strategies than younger individuals, but age was unassociated with 

passive coping. In study two, there was an association between older age and less 

reliance on passive coping and no association was found between age and active 

coping. However, these relationships were all weak and age does not appear to be 

an important determinant of either active or passive coping.  

Most notably, study one showed that while passive coping is a function of 

both poorer physical and poorer mental health, active coping appears to be a 

function of better mental health only, and was unrelated to physical health. This is 

interesting because one might have expected active coping (which includes items 

related to physical activity) to have been used more by those in better physical 

health.  

Another interesting finding of study one was a strong association between 

lawyer involvement and passive coping, even after adjusting for initial neck pain 

and other factors potentially related to injury severity. The reasons for this aren’t 

completely clear; however, it may be reasonable to suggest that those who seek 

out legal assistance shortly after their injury may rely on their lawyer to help them 
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cope with pain and their injury. It may also be that retaining a lawyer might lead 

to a greater focus on their symptoms, which may in turn have implications for 

their choice of coping. However, it may also be that some unmeasured factors 

(such as unmeasured indices of injury severity) may lead to both retaining a 

lawyer and coping passively with pain. Interestingly, in study one, which spanned 

a change in insurance system, there was no association between filing a claim 

under tort vs. no fault and either active or passive coping. Study two has no data 

on lawyer involvement, and was carried out in a no fault only system. Thus, those 

findings from study one could not be replicated. 

One of most interesting findings from study two was the strong relationship 

between early expectations to never recover and subsequent use of more passive 

coping strategies to deal with pain (this variable was not measured in study 1). 

These findings are consistent with the previous literature, showing a relationship 

(concurrent) between coping and expectations. For example, the study of 

musculoskeletal injuries by Ferrari et.al has shown that those who have not 

experienced a whiplash injury but who would expect severe WAD symptoms if 

they were to have a crash, also anticipate using less adaptive coping strategies [4]. 

Given this finding, it may be that expectation serves a key role in subsequent use 

of coping strategies. Given the clear association between early expectations for 

WAD recovery and actual recovery [2;6], this is an important association to 

explore further. In particular, future research might explore whether the 

relationship between expectations and recovery is mediated by coping, as 

suggested by Ferrari et al.[3]. 
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5.3 Study 3: 

The goal of the third paper was to identify predictors of pain coping style in a 

general population sample of individuals who have experienced an onset of severe 

(intense and/or disabling) non-specific neck and/or back pain during the past 6 

months.  

Active Coping: 

Study three showed that better self-reported mental health was the only factor 

predicting higher levels of active coping.  

Passive Coping: 

Those with poorer mental health, older age and lower family income were 

more likely to use a highly passive coping style.  

 

5.4 Comparison of predictors of coping across the three studies: 

The comparisons between predictors of high active and high passive coping 

across three studies are shown in Tables 1 and 2. One of the most interesting 

findings of study three was the strong relationship between better mental health at 

baseline and less subsequent use of passive coping strategies and more use of 

active coping to deal with pain. Our findings were consistent with studies one and 

two, which found that mental health and/or depressive symptomatology predicted 

active and passive coping in the early stages of recovery after a traffic-related 

whiplash injury. That is, those with better initial post-crash mental health and/or 
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less depressive symptomatology were less likely to use passive coping strategies 

and more likely to use active coping strategies. This suggests the importance of 

attention to psychological health in identifying how persons with pain are likely to 

cope.  

In contrast, physical health does not seem to be an important predictor of 

coping style. Studies two and three found that physical health did not predict 

either passive or active coping strategies. Only study one indicated that good 

physical health had a small association with coping (i.e., less use of passive 

coping, although no association with active coping).   

Interestingly, in both study one and two (WADs) initial neck pain intensity 

was important in coping passively and not actively, whereas in study three, initial 

neck pain was not associated with later coping. It should be noted that in study 

three, only those with no or mild pain at baseline (and thus at risk for moderate to 

severe pain requiring coping) were included, so there was little variability in that 

factor, thus an association was unlikely. 

Finally, study three showed that older individuals were slightly more 

likely to use passive coping strategies than younger individuals, whereas in study 

two, there was an association between older age and less reliance on passive 

coping. Study one showed no association between age and passive coping. This 

leaves the question of whether age is associated with coping, although even where 

an effect was found, it was small, suggesting that age is not an important factor.  

 

  



152 
 

Table 5.1 Comparison of Predictors of High Active Coping across Three Studies 
 

Factor Study 1 Study 2 Study 3  
Age Older age Not sig. Not sig. 
Gender Female Female Not sig. 
Marital status Married 

 vs. single 
Separated/divorced 
 vs. single 

Not sig. 

Education Higher 
education 

Higher education Not sig. 

Income  Not sig. Not sig. Not sig. 
General health (GH) N/A Better GH N/A 
Physical health (PCS) Not sig. N/A Not sig. 
Mental health (MCS) Better MCS N/A Better MCS 
Depression (CESD) Not sig. Lower CESD Not sig. 
Expectation for recovery N/A Better expectations N/A 
Prior neck pain/MSK disorder Yes Yes N/A 
Initial neck pain intensity Not sig. Not sig. Not sig.(neck/back) 
Initial head pain intensity Not sig. Not sig. N/A 
Primary health care provider Not sig. Not sig. N/A 
Retained lawyer Not sig. N/A N/A 

 
 
Table 5.2 Comparison of Predictors of High Passive Coping across Three Studies 
 

Factor Study 1 Study 2 Study 3  
Age Not sig. Younger age Older age 
Gender Not sig. Not sig. Not sig. 
Marital status Not sig. Not sig. Not sig. 
Education Lower 

education 
Lower education Not sig. 

Income  Not sig. Not sig. Lower income 
General health (GH) N/A Not sig. N/A 
Physical health (PCS) Lower PCS N/A Not sig. 
Mental health (MCS) Lower MCS N/A Lower MCS 
Depression (CESD) Higher CESD Higher CESD Not sig. 
Expectation for recovery N/A Poorer expectation N/A 
Prior neck pain/MSK 
disorder 

Not sig. Not sig. N/A 

Initial neck pain 
intensity 

Higher neck 
pain 

Higher neck pain Not 
sig.(neck/back) 

Initial head pain 
intensity 

Higher head 
pain 

Higher head pain N/A 

Primary health care 
provider 

Not sig. Having seen a physician 
only 

N/A 

Retained lawyer Yes  N/A N/A 
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5.5 Implications for future studies: 

Combined, these three studies fit together in beginning to identify the 

determinants of pain coping strategies. Further exploration and testing is required 

to examine the influence of predictors of changes in coping over time, such as 

changes of coping between 6 weeks and 3 months. The current set of studies 

explored a wide variety of potential predictors of coping style, and is unique in 

identifying which factors actually predict how individuals in pain cope. This 

information sets the stage to begin to focus on how to intervene in improving pain 

coping abilities, by targeting those predictors which are modifiable.  

These findings also emphasize the importance of being aware of a broad 

spectrum of psychological factors, some of which may emerge or be more fully 

explored in future research. It will be important to assess the clinical importance 

of these psychological factors, especially depression symptomatology and 

expectation to recovery. 
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