
 

For men’s opinions are accepted in the trains of ancient beliefs, by 

authority and on credit, as if they were religion and law. They accept by rote what 

is commonly held about it. They accept this truth, with all its structure of 

apparatus and arguments and proofs, as a firm and solid body, no longer shakable, 

no longer to be judged. On the contrary, everyone competes in plastering up and 

confirming this accepted belief with all the power of their reason, which is a 

supple tool, pliable, and adaptable to any form. Thus the world is soaked with 

twaddle and lies. 

—Frame D. M., trans. Apology for Raymond Sebond. In: The Complete Works of 
Montaigne. Stanford, CA: Stanford University Press; 1957:403. 
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ABSTRACT 

 

Introduction: Little is known about the effect of beliefs on whiplash-associated 

disorders. 

Objective: To assess population beliefs regarding whiplash injury, to assess 

expectation as a predictor of recovery; to explore symptom attribution (Study III); 

and, assess the relationship between the Whiplash Disability Questionnaire 

(WDQ) and self-assessed recovery. 

Materials and Methods: Canadian residents were surveyed about whiplash 

injury; a whiplash cohort was assessed for association between expectations of 

recovery and recovery; whiplash patients were examined to correlate auditory 

symptoms and cerumen occlusion; and, Whiplash patients were asked a global 

recovery question and results compared to the whiplash Disability Questionnaire 

(WDQ). 

Results: Beliefs about whiplash injury were more negative. Expectations of 

recovery from injury increases the recovery rate. Cerumen explains auditory 

symptoms in whiplash patients. Patients responding ‘yes’ to the recovery question 

had a low WDQ score. 

Conclusions: Population beliefs, expectations of recovery and symptom 

attribution are important in whiplash-associated disorders.  

 

Key words: neck injury, whiplash injury, whiplash-associated disorders, traffic 

collisions, symptom expectation, recovery 
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INTRODUCTION 
 

Whiplash-associated disorders are an important public health problem[1] as the 

diagnosis is made on the order of 100,000 times per year in Canada, resulting in 

over a billion dollars per year in treatment and disability costs. Studies in Canada 

indicate that 30-50% of whiplash patients will experience pain for at least 6 

months after the collision, resulting in a significant impact on overall quality of 

life.[1] Additionally, patients will consume, on average, thousands of dollars of 

treatment and disability benefits. 

The biopsychosocial model for whiplash has been proposed for some 

time[1], and does not exclude the possibility of pathology and pathophysiologic 

processes in chronic pain.  It has been argued, for example, that there are injuries 

which do produce ongoing pathology and pain, such as injuries to the facet joints 

of the spine, and that, in addition, psychosocial factors modify the clinical 

presentation and recovery from these injuries.[2, 3]  This argument does appear to 

be reproducible in select populations (i.e., tertiary care referral populations, with 

well-localized neck pain, few other symptoms, and low levels of psychological 

distress), but has been difficult to generalize to other clinical populations, where 

the whiplash-associated disorders include a multitude of other symptoms, 

widespread pain and high levels of, for example, depression.  Studies of facet 

joint injections for neck pain in these latter populations have not confirmed the 

effectiveness of this approach.[4]  Others have argued that the initial injury itself 

resolves, but that in some individuals nociception continues in the absence of a 
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peripheral stimulus, and chronic pain develops as a form of central sensitization 

of the nervous system, maintaining pain and other symptoms.[5]  This approach 

again appears to have again arisen from studies of select populations (i.e., tertiary 

care physiotherapy referral populations, with well-localized neck pain, few other 

symptoms, and low levels of psychological distress), and remains challenged by 

the need to explain why these processes are not evident in other countries where 

the whiplash injury is common, but chronic pain as a complication of the injury is 

very uncommon, and why social or system interventions (i.e., legislative changes) 

can have so profound an effect on self-reported recovery.[6] There is some 

evidence that those with a more serious injury (i.e., WAD with radiculopathy - 

Grade III) have longer recovery than those without radiculopathy.[7]  Also, 

whiplash victims with greater initial symptom severity and more initial symptoms 

have a longer and/or less complete recovery than those with fewer and less severe 

symptoms.[7]  Whether more pain or more symptoms reflects pathology or not is 

unclear, because as yet there are no objective measures of the pathology that 

underlies most soft-tissue injuries.  Pain and symptoms, as well, are likely 

influenced by emotional factors, and thus do not readily help to discern the effects 

of pathology on recovery. 

It appears that whatever pathology or pathophysiological processes 

operate to produce symptoms in whiplash patients, this knowledge does not 

address the more complex social processes of perceptions of recovery and 

disability, and indeed, even pathophysiologic processes appear to be influenced 
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by social determinants.[8]  For this reason, in recent years, psychological and 

social determinants of recovery have warranted further attention.  

In fact, ten years ago it was commented that the concept of chronic 

whiplash as an injury was “an example of illness actually induced by society, in 

general, and by physicians in particular.”[1]  Subsequent data have shown it is an 

“injury” like no other, very much not in keeping with the effects of a localized 

disorder.[9] Secondly, the outcome of the acute injury depends where you live. 

That is, the acute whiplash injury, though not objectively demonstrable, appears 

to produce symptoms wherever there are cars and collisions, but when those with 

an acute whiplash injury develop chronic pain, that chronic pain is attributed to 

the collision event in some cultures and not in others. For example, in Lithuania, 

Germany, and Greece, victims of motor vehicle collisions appear to report 

recovery within weeks to months rather than years.[10,11] Engineers have shown 

that the prognosis of acute whiplash, when analyzed in the context of traumatic 

principles and crash severity, is independent of injury severity.[11] Culture, not 

crash, remains the best determinant of outcomes.[11] Finally, it has been 

speculated that the outcome of the acute injury may depend on what one expects. 

Expectations appear to be culturally determined.  Expectations of naïve subjects 

(that is, those who have not experienced a whiplash injury) for the outcome of 

whiplash injury, have been shown to be very different in North America than they 

are in countries with reportedly low rates of chronic whiplash.[12-14] Perhaps 

because of expectations, social factors are important, and explain why doctors and 

rodeo cowboys are relatively immune.[15, 16] 
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These observations have many possible explanations, but also possibly 

have direct applications.  Social interventions, such as changes in litigation and 

compensation schemes, have had verifiable effects on clinical outcomes, as shown 

in Saskatchewan, Canada, where outcomes were dramatically altered by a change 

to a no-fault (no payment for pain and suffering) system, these outcomes 

including correlates of clinical recovery.[17, 18]  In addition, it was recently 

demonstrated in Australia that legislative change which removed financial 

compensation for "pain and suffering" for whiplash, was shown to improve self-

reported health status of whiplash patients.[19] System-wide changes in the 

delivery of treatment for whiplash injury, creating protocols that direct treatment 

beyond individual practices, have also been shown to be useful,[20] though 

“overtreatment” through multidisciplinary approaches, for example, may not be 

helpful.  That is, early treatment and evaluation may have benefit, but part of the 

problem contributing to the development of chronic pain may be the 

overmedicalization of whiplash-associated disorders.[19, 20] 

Given that whiplash associated disorders (WAD) are common problems 

and that traditional approaches to treatment, which may include over-treatment, 

pose significant costs both to individuals with the condition and to society, more 

needs to be known about how to improve outcomes and what factors are 

prognostic.  A recent review of the Task Force on Neck Pain and Associated 

Disorders supports the view that psychosocial and social factors are relevant to 

outcomes in whiplash-associated disorders.[21] Coping style, expectations, 

beliefs, post-collision anxiety, depression, fear of movement, feelings of 
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helplessness are all associated with delays in recovery, and it is not known to 

what extent these are influenced by social determinants.  As well, there is 

evidence that more treatment and more health care utilization after injury is 

associated with delayed recovery, even when accounting for other prognostic 

factors.[22].  Thus, given the limited data concerning the effect of pathology on 

recovery, the increasing body of research examining psychosocial determinants of 

recovery and the observations that more therapy aimed at “healing an injury” is 

not itself associated with better outcomes, current research is increasingly 

focusing on further developing our understanding of the psychosocial component 

of the biopsychosocial model. 

Regarding beliefs, especially, illness beliefs concerning neck pain and 

whiplash injury, symptom expectation (or expectations about recovery), and 

symptom attribution are considered important elements affecting recovery from 

whiplash injury.  The studies conducted for this thesis focus on building on 

previous research regarding these specific aspects of whiplash-associated 

disorders.  The studies deal with three areas: (1) population beliefs about neck 

pain, including whiplash injury, (2) whiplash injury recovery expectations, and 

(3) symptom attribution after whiplash injury.   

 

Aims of the Thesis 

The general aim of this thesis is to add to the knowledge regarding recovery in 

whiplash-associated disorders (WAD) after motor vehicle collisions, and in 
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particular to increase the knowledge and understanding of the influence of beliefs 

factors on recovery and the symptom experience after whiplash injury. 

 

Specific aims are as follows: 

 

1. To assess public beliefs of the Canadian population regarding WAD, neck 

pain from work injury, and upper extremity pain from work injury. (Study 

I) 

2. To assess to whether early expectations of recovery in WAD predict actual 

subsequent recovery, and the role of “expectations” to predict recovery as 

determined by pain cessation and resolution of pain-related limitations in 

daily activities. (Study II) 

3. To examine a simple example of symptom mis-attribution by considering 

the role of ear cerumen as a benign explanation for the symptoms of 

earache, fullness in the ears, diminished hearing, and tinnitus commonly 

associated with whiplash injury. (Study III) 

4. To compare patient scores from the Whiplash Disability Questionnaire 

and the patient’s response to: ‘Do you feel you have recovered fully from 

your accident injuries?’ (Study IV) 
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Study I: Population Beliefs on Neck Pain and Whiplash Injury 

 

Fear-avoidant beliefs have been shown to predict recovery including 

future disability level in patients with neck and arm pain.[23, 24]  Those subjects 

with more negative and fearful beliefs consistently experienced delayed recovery.  

Recent research has also shown that fear of movement is related to delays in 

returning to work in whiplash patients[25] and others have hypothesized a role for 

beliefs in recovery from whiplash injury.[26]  

The specific mechanism whereby beliefs influence outcome from painful 

musculoskeletal conditions is unknown.  Potentially, beliefs about pain and 

recovery held prior to the first episode of a painful condition influence an 

individual’s initial reaction and subsequent management such as care seeking and 

disability behaviour.  If pre-morbid beliefs influence initial management and 

disability behaviour, understanding population beliefs about pain or specific 

painful conditions may provide insight into the variability in outcomes observed 

within similar conditions.  It may also provide insight into whether population-

based strategies designed to change beliefs are needed, what the most appropriate 

messages might be and whether this approach is likely to be effective.[27]  

 Given the limited research that has been conducted on public beliefs about 

painful musculoskeletal disorders, we evaluated beliefs of the Canadian 

population regarding whiplash injury, neck pain from work injury, and upper 

extremity pain from work injury. 
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Study II: Recovery Expectation and Whiplash Injury 

 

While the first study was designed to assess a wide range of beliefs that 

persons in the general population hold about neck pain, the second study was 

designed to assess the impact of one particular type of belief, expectations for 

recovery.  It has long been acknowledged that beliefs, attitudes and fears about 

pain predict pain chronicity in low back pain populations.[28-32] A best evidence 

synthesis on the prognostic literature on neck pain has recently reported that 

psychosocial factors are also strongly associated with outcome for both non-

specific neck pain in the general population and for whiplash-associated disorders 

(WAD).[13, 21, 33-36] One psychosocial factor of interest is expectation of 

particular health outcomes.  This factor has been found to predict actual health 

outcomes in a wide range of health conditions.  For example, positive 

expectations have been reported to predict a better health outcome in low back 

pain and myocardial infarction, and to predict success in weight loss 

programs.[36] 

In fact, several studies have reported delayed return to work in injured 

workers expecting slower recovery.[37-39] Using a more direct measure of 

recovery in WAD,  a recently published study reported that initial expectations to 

make a full recovery were associated with less self-perceived limitations in daily 

activities six months after the crash.[40] 

Our study objective was to determine whether early expectations of 

recovery in WAD predict actual subsequent recovery.  In accordance with the 



 9 

above discussion, “recovery” was assessed in a number of different ways.  Our 

primary recovery outcome was self-assessed global recovery.  This is an 

important index of recovery because it does not require anyone external to the 

person with WAD to determine what constitutes “recovery” for him or her, and is 

consistent with the idea that “recovery” is person-specific and related to the 

individual’s particular personal and social context.  However, pain cessation and 

improvements in pain-related limitations are also important aspects of recovery in 

WAD.  Therefore, we also studied the role of ‘expectations’ to predict recovery as 

determined by pain cessation and resolution of pain-related limitations in daily 

activities. 

 

Study III: Symptom Attribution and Whiplash-Associated Disorders 

 

Studies I and II demonstrated that beliefs about recovery from whiplash 

injury are pessimistic and that expectations about recovery do in fact affect 

recovery.  The range of symptoms in whiplash patients is wide and symptoms 

numerous.[9]   A problem that may occur in the setting of pessimistic beliefs and 

expectations of non-recovery is mis-attribution of otherwise benign symptoms to 

whiplash injury, thus fostering further pessimistic beliefs and engendering a sense 

of non-recovery as symptoms arise.  When a whiplash-injured patient experiences 

ongoing symptoms after injury, how do they know where their symptoms come 

from and if they are related to injury at all? We do not know the exact cause of 
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most neck and back pain associated with occupational activities, recreational 

activities, and daily life.  

 We know from numerous epidemiological studies that all of the symptoms 

of whiplash are common in the general population on a chronic and intermittent 

basis. In many cases, spontaneous neck or back pain may develop after a collision 

but be completely unrelated to the collision, because there is a certain incidence of 

these spontaneous symptoms in the general population. Obelieniene et al.[41] 

studied Lithuanian collision victims prospectively. They found that neck pain and 

headaches, besides being very frequent in the general population, occur 

spontaneously and fluctuate over short periods of time at the same rate and pattern 

of the Lithuanian collision victims. In other words, some neck pain would have 

occurred in any case had the individual remained a part of the non-collision 

general population. 

Presumably, the collision victim may have been and will continue 

experiencing this background incidence of neck, back, and other symptoms. There 

is also a large body of literature that more specifically addresses the recognition 

of a high incidence of symptoms such as neck and back pain in association with 

many occupations.[42-47] Presumably, some portion of whiplash patients belong 

to these occupations. They are at risk for developing symptoms from their 

occupations in the future, yet again there may be a tendency instead to assume 

such symptoms arise from the collision.  

In the setting of expectation of chronic pain, patients may assume that all 

symptoms of pain following a collision arise from the collision. Pre-collision 
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sources of pain thus become more noticeable in this setting of hypervigilance, and 

symptoms that patients previously viewed as benign and largely ignored are now 

registered. 

This study took a very simple example of the potential for misattribution 

of symptoms, the ears, diminished hearing, or tinnitus. A population based survey 

of whiplash claimants indicated 20% of claimants will present with hearing 

disturbance or pain near the ear.[48] It is possible that in a significant number of 

these patients, these symptoms have a benign explanation that has no relationship 

to neck injury. Excessive cerumen (earwax) in the external auditory canal is, for 

example, known to be associated with symptoms of earache, fullness in the ears, 

and diminished hearing.[49] Earache, fullness in the ears, diminished hearing, and 

tinnitus are commonly associated with whiplash injury with attributions including 

temporomandibular injury.[50, 51] An objective of this thesis research, therefore, 

was to explore this simple example of attribution in whiplash associated disorder 

by demonstrating the role of cerumen as a benign explanation for these symptoms 

in whiplash patients.  

 

 

Study IV:  What is “Recovery” in Whiplash-Associated Disorders 

 

Given the importance of beliefs, expectations and attributions in relation to 

recovery from whiplash-associated disorders, it is important that recovery be 



 12 

measurable and defined both in clinical practice and future research studies.  In 

order to inform the aforementioned research for this thesis, a cross-sectional 

validation study of a whiplash recovery questionnaire was conducted. Hoving et 

al.[52] conducted semi-structured interviews of 83 patients with whiplash 

associated disorders to identify any of the following problems and activity 

limitations: pain, anxiety, depression, anger, fatigue, limitation of personal care, 

role activities (work/study/housework), driving, sleeping, nonsport leisure 

activities, sport leisure activities, and social activity. Based on this work, Pinfold 

et al[53] proposed the Whiplash Disability Questionnaire (WDQ), a modified 

version of the Neck Disability Index[54] (NDI) with 13 items designed to evaluate 

whiplash related disability. Willis et al.[55] then continued the validation of a 

WDQ that was developed from the NDI using self reported disabilities in a group 

of participants experiencing whiplash associated disorders, demonstrating that the 

WDQ has excellent short and medium term reproducibility and responsiveness in 

a population seeking treatment for whiplash injury. 

Rather than using questionnaires, primary care patients with whiplash 

injuries are usually asked how they are doing, or asked in a global way about their 

sense of overall recovery. For a disability questionnaire to be useful to physicians 

reporting on their patient’s recovery, there should be good correlation between the 

disability scores and the patient’s global sense of recovery. In order to determine 

if the WDQ is useful in this respect, we designed a simple head-to-head 

comparison of the responses of patients presenting to primary care clinics after a 
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motor vehicle collision on two measures: the patient’s response to: ‘Do you feel 

you have recovered fully from your accident injuries?’ and their total scores on the 

WDQ. 
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OVERVIEW OF MATERIALS AND METHODS 

 

Study Participants 

Study 1: This was a population-based, cross-sectional study using mailed 

surveys. Of the 5.58 million adult residents of Alberta and British Columbia, 

2,000 were randomly sampled by an experienced polling company. Adult 

residents were randomly selected and stratified according to age group and 

gender. Non-residents of Alberta and British Columbia, individuals without a 

mailing address, and residents under the age of 18 were excluded.  

 

Study 2: The study setting was the Canadian province of Saskatchewan, with 

approximately 1,000,000 residents. We included all residents aged 18 or older, 

who made an injury claim or were treated for a traffic related WAD between 

December 1, 1997 and November 30, 1999, and had made their claim within 42 

days of the injury. Those reporting collision related neck pain were considered to 

be “WAD” cases. We excluded workers’ compensation claims (since those 

persons are covered by a different insurance system), those unable to participate 

due to language barrier or serious unassociated illnesses, and those with serious 

injuries (hospitalized more than 2 days). 

 

Study 3: Eighty-six consecutive adult WAD patients who attended a primary 

health care clinic were studied. None of the subjects wore hearing aids. 
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Study 4: This study took place through a group of walk-in primary care centres in 

Edmonton, Canada. Consecutive WAD patients who attended one of these clinics 

in the spring of 2005 were identified with the aim of contacting these patients 

approximately 3 months post injury. 

 

Study Design, Measures and Procedures 

Study 1: The study design was cross-sectional.  Demographic data were collected 

including gender, age category, marital status, employment status, and residence 

(urban or rural). In addition, we inquired about a history of each condition (within 

four weeks, the past year, or ever). Beliefs for each condition were assessed via a 

modification of the Back Beliefs Questionnaire (BBQ) according to the condition 

of interest. Higher scores are interpreted as more positive or optimistic beliefs 

about the condition. An additional item was added inquiring about how quickly 

the condition settles and the likelihood of returning to activities such as work 

quickly. 

 

Study 2: The study design was prospective inception cohort.  All data were self-

reported, and information from the insurance application formed our baseline 

data. This claim application was a paper-and-pencil questionnaire, which included 

items on pre-injury health, demographic and socioeconomic characteristics, post-

collision pain intensity and location, post-injury symptoms, and depressive 

symptomatology. Consenting participants were then followed by structured 

telephone interviews, which included self-rated global recovery, at approximately 
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6 weeks, and 3, 6, 9, and 12 months post-collision. Of those who consented to 

participate in follow up, 16.2% dropped out prior to self-reported recovery. We 

assessed expectations for recovery by asking “Do you think that your injury 

will…” with response options “get better soon; get better slowly; never get better; 

don’t know.”  Recovery was measured in 3 ways. Our main index of recovery was 

a global self-assessment using the question “How well do you feel you are 

recovering from your injuries?”, with response options: (1) “all better (cured),” 

(2) “feeling quite a bit of improvement,” (3) “feeling some improvement,” (4) 

“feeling no improvement,” (5) “getting a little worse,” and (6) “getting much 

worse.” We defined participants as recovered when they reported feeling “all 

better (cured)” or “feeling quite a bit of improvement” with no recurrence. This 

question was asked of participants at each follow up. A second index of recovery 

was self-rated neck pain intensity at follow up. Recovery was arbitrarily 

determined to be a rating of “0” or “1” on an 11-point numerical rating scale, 

where “0” means no pain at all, and a score of “10” refers to pain as bad as it 

could be. The neck pain intensity question was asked at baseline (the time of the 

injury claim) and repeated at each follow up. A third index of recovery was self-

reported limitations in daily activities, as assessed by the Pain Disability Index 

(PDI). The PDI was administered at each follow up. Pain intensity (assessed at 

baseline and each follow up interview) was measured using an 11-point numerical 

rating scale for each region, and a pain drawing (administered only at baseline) 

was used to calculate the extent of body in pain. Pre-collision musculoskeletal 

complaints and other comorbid medical conditions were assessed at baseline 
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using a self-report measure of health problems. Depressive symptomatology was 

measured at baseline and at all follow up points using the Centre for 

Epidemiologic Studies Depression Scale (CES-D). Prior health and post-injury 

health were assessed at baseline using the following questions, respectively: 

“How was your health the month before the accident?” and “In general, would 

you say your health is now (that is, since the accident)” with the following 

response options for both questions: “excellent; very good; good; fair; poor.”  

 

Study 3: The study design was a prospective case series.  All subjects underwent 

standardized clinical interviews regarding auditory symptoms and used of hearing 

aids.  No hearing tests were conducted. Pre-existing hearing disorders and history 

of ear, nose and throat surgery were not specifically verified. Subjects’ cerumen 

occlusion (impaired vision of the tympanic membrane) was measured according 

to a 4 point scale: grade 0 indicating little or no occlusion; grade 1, mild 

occlusion; grade 2, moderate occlusion; and grade 3, complete occlusion. 

 

Study 4: The study design was cross-sectional.  Through the International 

Classification of Diseases coding of the billing, motor vehicle collision victims 

were identified. Consecutive patient encounter billing codes on each day of billing 

in all clinics were examined until at least 250 potential subjects were identified. 

Those subjects were then contacted and interviewed by telephone survey. 

Prospective subjects were further assessed for inclusion and exclusion criteria at 

the time of interview. WAD grade 1 or 2 patients were included if they were 
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seated within the interior of a car, truck, sports/utility vehicle, or van in a collision 

(any of rear, frontal or side impact), had no or less than 5 minutes of loss of 

consciousness, were 18 years of age or over, and presented within 72 hours of 

their collision. Patients were excluded if they were told they had a fracture or 

neurological injury (i.e. grade 3 or grade 4 WAD), refused to give consent, had no 

fixed address or current contact information, were unable to communicate in 

English, had nontraumatic pain, were injured in a non-motor vehicle event, or 

were admitted to hospital. The primary outcome measure was the patient’s 

response to the question: ‘Do you feel you have recovered fully from your 

accident injuries?’ Recovery was defined as answering ‘yes’ to the recovery 

question; other choices being ‘no’ and ‘not sure’. The total score on the WDQ 

was also measured and correlated to recovery question responses to test the 

agreement between these two measures. The lowest score possible for the WDQ 

is 0 (indicating no disability) and the highest 130 (indicating maximum 

disability). Of the nearly 250 subjects identified from billing records, we found 

that many reported nontraumatic neck pain. It appears there was wide variance in 

diagnostic coding by physicians, with more than one in 3 potential subjects not 

reporting an injury, despite their code indicating one. 

 

Analysis 

Study 1: Descriptive statistics were used to describe the population in regard to 

important variables. One-way repeated measures ANOVAs with Bonferroni post-

hoc tests were used to compare overall and factor-specific scores across 
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conditions. Effect size was calculated as a proportion of the group mean standard 

deviations around the grand mean and the common standard deviation for each 

group. The Friedman test was used to compare the ranked data on the added item 

(how quickly the condition settles and the likelihood of returning to activities such 

as work quickly) across conditions. Stratified analyses were performed for history 

of the condition, sex, and gender to determine whether these factors influenced 

belief scores. Significance was set at a = 0.05 for all tests. Data were analyzed 

with SPSS for Windows version 14.0 (SPSS Inc., Chicago, IL, USA). 

 

Study 2: We built Cox proportional hazard models to determine the association 

between expectation for recovery and each index of recovery. We examined the 

proportionality assumption of our models graphically by plotting the log-log of 

the survival functions. Subjects were followed until they met our criteria for 

recovery, to the end of the study, or until they withdrew from the study. Assuming 

that attrition occurred randomly between each follow up period, those who 

withdrew from the study prior to having recovered were censored half way 

between the last participation point and the next scheduled interview. For each of 

the 3 models (one for each index of recovery), we followed the same analysis 

strategy. We first built a univariate Cox model with expectation for recovery (our 

exposure variable) as the only independent variable. To identify confounders, we 

then built a series of bivariate models that tested whether the inclusion of each 

potential confounder (the variables described above) produced a 10% or greater 

change in the regression coefficient of the crude association between expectations 
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and recovery. We adjusted for those confounding factors in the final models. Our 

findings are reported as hazard rate ratios, which measure relative risks. All 

analyses were completed using SPSS for Windows, version 16.0 and STATA/SE, 

version 9. 

 

Study 3:  We performed descriptive statistics.  The proportion of subjects having 

auditory symptoms was calculated and the proportion of subjects with symptoms 

who had an ear occlusion score of grade 3 or more was compared to the 

proportion of asymptomatic subjects with occlusion scores of grade 3 or more.  

The proportion of subjects whose auditory symptoms resolved after cerumen 

removal was also calculated. 

 

Study 4: The total score on the WDQ was correlated to the recovery question 

responses to test the agreement between these two measures.  Internal consistency 

was assessed by calculating Cronbach’s alpha. 

 

 

OVERVIEW OF KEY RESULTS 

Study 1: Three hundred (15%) surveys were returned. Overall belief scores were 

different across conditions (p < 0.001). Post-hoc tests revealed beliefs about 

whiplash injury were more negative compared to the other conditions (p < 0.017). 

There were moderate levels of uncertainty in the responses, especially in regard to 

whiplash injury. For items related to active coping, over 55% of respondents 
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agreed that remaining active and exercising was important. The sample was 

pessimistic in regard to recovery and resuming usual activities for all conditions, 

but more so in the case of WAD. 

 

Study 2: After adjusting for the effect of sociodemographic characteristics, post 

crash symptoms and pain, prior health status and collision-related factors, those 

who expected to get better soon recovered over 3 times as quickly (hazard rate 

ratio = 3.62, 95% confidence interval 2.55-5.13) as those who expected that they 

would never get better. Findings were similar for resolution of pain-related 

limitations and resolution of neck pain intensity, although the effect sizes for the 

latter outcome were smaller. 

 

Study 3: All of the 86 subjects reported neck pain. Of 71 subjects reporting no 

auditory symptoms, the greatest occlusion in either ear was grade 0 in 62 subjects, 

grade 1 in seven, and grade 2 in two. Fifteen subjects reported at least one of 

acute onset earache, fullness in the ears, diminished hearing, and tinnitus. Of the 

seven subjects reporting tinnitus only, none had grade 3 cerumen occlusion in 

either ear. Of eight subjects reporting one or more auditory symptoms, seven had 

grade 3 cerumen occlusion in the affected ear. One subject had bilateral grade 3 

occlusion, with auditory symptoms present in one ear only. Patients with 

occlusion and auditory symptoms were advised to visit their family doctor for 

cerumen removal. These patients were followed as part of routine care and in 3–4 

weeks were found to be asymptomatic of auditory symptoms following cerumen 
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removal. 

 

Study 4: 

A total of 147 subjects were interviewed by telephone. After initial questioning, 

16 chose not to participate (89% participation rate). The mean age of participating 

subjects was 35.9 (SD=10.9, range 18–71 years, 68 of 131 subjects [52%] were 

female). Of these subjects, 52 (39.7%) reported that they felt they had recovered 

from their injuries. For the cohort as a whole, the mean WDQ score was 19.2 (SD 

17.4, range 0–82). Those who reported complete recovery had a mean WDQ 

score of 2.5 (SD=3.6, range 0–12) and those who reported they had not recovered 

had a mean WDQ score of 29.9 (SD=13.9, range 13–82). All subjects who 

responded ‘yes’ to the recovery question had a WDQ score below 13, while all 

those responding ‘no’ to the recovery question had a WDQ score of 13 or over. 

We also found a high internal consistency, with Cronbach’s alpha = 0.95. 

 

OVERVIEW OF CONCLUSIONS 

Study 1: Population beliefs related to neck pain, arm pain, and WAD in the two 

Canadian provinces sampled were consistent with the literature in regard to 

remaining active, but appeared misinformed relating to the prognosis of these 

conditions. Strategies for reeducating the public are indicated. 

 

Study 2: Patients’ early expectations for recovery are an important prognostic 

factor in recovery after whiplash injury, and are potentially modifiable. Clinicians 
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should assess these expectations in order to identify those patients at risk of 

chronic whiplash, and future studies should focus on the effect of changing these 

early expectations. 

 

Study 3: The findings suggest high grade cerumen occlusion frequently occurs in 

the ear affected by acute auditory symptoms. However, tinnitus alone has no 

apparent association with cerumen occlusion. It is possible that a significant 

number of acute onset auditory symptoms reported in whiplash patients have a 

benign cause. 

 

Study 4: The results of this study suggest that the global recover y question 

correlates well with a WDQ score below 13. As the maximum score on the WDQ 

is 130 (maximum disability), a score of 13 or less is expected to be associated 

with a  high level of functioning.  Conversely, the WDQ captures the patient’s 

global sense of recovery well. The WDQ is thus useful in detecting recovery, and 

in those not recovered it identifies specific areas of concern for the patient.  This 

study indicates that the WDQ may be a useful outcome measure in clinical 

practice. 

 

The full versions of these published studies follow. 
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GENERAL DISCUSSION AND CONCLUSIONS 

The above research contributes to our understanding of population-held 

beliefs about recovery from whiplash injury, to our understanding of the effects of 

expectation of recovery on rates of recovery after whiplash injury, and to our 

understanding of the problem of symptom attribution in whiplash patients. 

The research found a high level of pessimism regarding likelihood of 

recovery from neck pain and especially from whiplash injury.  For example, a 

minority of subjects agreed with the statement “most condition settles quickly and 

you get on with usual activities such as getting back to work”, and most also 

believed that these conditions mean long periods of time off work and are likely 

to eventually cause them to stop working.  Because psychosocial factors such as 

negative recovery expectations, fear of movement and catastrophizing contribute 

to the development of prolonged disability recovery pessimism could be 

considered a maladaptive belief.  The widespread pessimism observed in the 

general public even in those without a history of the condition is of concern. As 

mass media education campaigns have been effective in changing back pain 

beliefs, and in some settings, reducing work related disability and health care 

utilization[1], similar programs may be effective for WAD and related conditions.  

Data from this study could inform future public education programs related to 

whiplash injury.  For example, as opposed to highlighting the importance of 

staying active, future campaign messaging could focus on the unlikely scenario of 

persistent disability to reduce fear-avoidance beliefs. 
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This MSc thesis research also found that there is a robust association 

between expectations for recovery and actual whiplash recovery.  These findings 

have direct and important clinical interventions.  Expectations for type, intensity 

and duration of whiplash-associated symptoms exist prior to such an injury.  It 

seems likely that these prior beliefs are influential in the expectations individuals 

form for their own recovery after an actual injury; and that these expectations for 

recovery are modified by the immediate injury experience (for example initial 

pain intensity and extent), as well as by early experiences with health care 

professionals.   

Our findings suggest that it is worthwhile for practitioners to assess 

expectations for recovery as a means of identifying those injured patients at risk 

for poor recovery. At particular risk are those who either anticipate never getting 

better, or who appear unsure of what to expect.  However, those who are unsure 

of what to expect for their own recovery may be especially amenable to 

interventions that address expectations. These findings are in harmony with trials 

showing that early educational interventions (administered using a videotape) that 

include reassurance and education are beneficial for WAD patients,[2] and it is 

likely that this strategy works by modifying patient expectations.  However, it 

should be noted that, after performing a randomized controlled trial, Ferrari et al. 

concluded that simply handing a patient an evidence-based information pamphlet 

on the positive prognosis for WAD was not effective[3], even though the 

information pamphlet was based on a previously validated source, focused on a 

set of clear messages, and provided simple and ‘‘common sense’’ advice. Within 
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the power limits of the sample size, any major impact was unlikely to have been 

missed. Furthermore, the estimate of the observed effect did not remotely 

approximate the authors’ a priori established minimal clinically important 

difference. This may be because reassurance has to be coupled with advice about 

exercise (as was done in the previously mentioned videotape), or perhaps because 

modifying patient expectations requires a more active approach than simply 

providing a pamphlet. Equally, expectations may not be the only risk factors for 

chronic pain. 

Some recent evidence suggests that the development of disabling neck/low 

back pain is strongly associated with an increased use of passive coping strategies 

(e.g., reliance on medications for symptom relief), regardless of levels of active 

coping.[4] That is, even if an injured person remains active and engages in 

physical exercise, the concomitant tendency to hold passive strategies such as 

relying heavily on pain medications, frequently focusing on and discussing their 

pain with others, and canceling social activities negates the beneficial effects of 

the active coping.[4] Another limitation to educational literature interventions is 

that it is difficult to verify compliance. Even with practitioner-led educational 

interventions, compliance with advice is an issue. Finally, it may be that the 

intervention is not sufficiently robust to counter the effects of other factors such 

as those that may exist in a litigation system. It has been shown that the 

characteristics of the prevailing litigation system may significantly reduce 

recovery rates from whiplash- related injuries.[5]  
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There may still be a role for educational interventions in modifying 

expectations, but it is likely that these efforts will have to be informed with 

further research examining the social context in which educational interventions 

take place, and the independent (if there is one) effect of coping styles on 

outcomes. Interventions aimed at modifying expectations could focus on initially 

uncovering what associations individuals currently have, since these associations 

would be unique to the situation and context; and then demonstrating how those 

associations may be re-examined in order to improve self-efficacy behaviors, 

thereby potentially altering outcomes.   

Finally, it has been demonstrated that a significant proportion of whiplash 

patients are at risk for mis-attributing some types of symptoms to injury rather 

than the more benign and clinically common sources unrelated to injury. This is 

exampled by the finding that excessive ear wax is the most likely explanation and 

correlates highly with auditory symptoms in whiplash patients. 

Combined, these studies fit together in beginning to unravel what illness 

beliefs are by the general population concerning whiplash injury, what 

expectations for recovery are held by whiplash victims, and how illness beliefs 

and expectations may combine or cooperate to create problems of symptom 

misattribution.  That is, as has been discussed elsewhere[6], in the setting of 

expectation of chronic pain, patients may assume that numerous, unrelated 

symptoms arise from the collision. Pre-collision and co-incidental sources of 

symptoms become more noticeable in this setting of hypervigilance created by 

symptom expectation, and symptoms that patients previously viewed as benign 
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and largely ignored are now registered. These studies thus build on work pre-

dating the MSc thesis and ongoing efforts to unravel these concepts.   
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