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ABSTRACT 

A representative community sample of 3395 non-institutionalized adults was 

sweyed with respect to pain. One hundred community fibromyalgia cases (FC) were 

c o n h e d  by tender point examination using validated classification criteria; 86 cases 

were female. The mean age of fernale FC was 49.2 years, of male FC 39.3 years @ < 

0.02). 

Fibromyaigia (FMS) was found to affect almost five percent of women and 

between one and two percent of men in London, Ontario. It affected al1 ages, but was 

most common in middle age, especially in wornen. It may affect up to 700,000 Canadian 

adults. Demographic N k  factors for having FMS are middle age, female sex and lower 

socioeconomic status. 

Fibromyalgia cases reported a wide array of symptoms. Most prominent among 

hem, besides widespread pain, were fatigue, severe fatigue lasting 24 hours after 

minimal activity, and sleep difficdties. Oved ,  FC reported a greater number and 

greater seventy of symptoms, worse overail health, and more healthy years of life lost 

than did individuals with chronic widespread musculoskeletal pain (Pain controls, PC) 

who did oot meet the case definition for FMS. 

Fibromyalgia cases also reported wone fiinction and more fiequent work 

disability than did PC and matched general population controls (GC). Approximately one 



quarter of FMS sufferers were receiwig disability pensions. Almost one third reported 

being disabled. Fibromyalgia cases reported a $4000 net loss of mual income. 

Demographic nsk factors for being disabled included middle age and physically stressfbl 

past employment. Pain, fatigue, weakness and cognitive difficuities were the symptoms 

most often reported to have a negative impact on work capacity. The Fibromyalgia 

Impact Questionnaire (FIQ) score was the best predictor of self-reported disability, 

especially at scores below 60% and above 79%. 

In Canada, FMS accounts for a conservatively estimated $350 million annually in 

differential direct hedth care costs, largely resulting fiom increased utilization of 

outpatient physician services. It also results in a significant increase in medication use. 

Irrespective of whether one views it as a legitimate medical condition or a medicalization 

of a social phenornenon, the costs of FMS, both at the individual and societal level, 

suggest that m e r  investigations into its etiology and treatment are warranted. 

Keywords: 1) fibromyaigia 

2) prevalence 

3) clinical characteristics 

4) costs 
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The seed for this project first was planted in September 1992, while 1 was using 

the photo copier in the rheurnatology division office at University Hospital. Dr. Manfred 

Harth entend the office to check his secretary's desk, and we staaed taIking. 1 already 

had begun to mu11 over the prospect of what 1 then perceived would be a Masten thesis. 

1 told Manfred some of rny ideas, including one involving a survey of the general 

population to determine the prevalence of fibromyalgia (FMS) in London. Somewhat to 

my surprise, Manfred was immediately very keen on the idea. '4 think it could be a very 

major study," he said. 

One week later, 1 was in the office of Dr. Mark Speechley, who had had no 

particular research interest in FMS, but who had taught the Introduction to Epidemiology 

course that 1 had completed the preceding year, the course that had inspired me to enter 

the Masters programme. He also encouraged me with respect to a study of FMS 

prevalence. By October, the three of us were in the rheumatology library, and 1 was 

presenting my concept, now better formulated, to both of them. The idea had taken root 

By November, Dr. Trüls Ostbye had joined us. My decision to ask him to be on my 

cornmittee had been sparked by a very brief but very positive expome to hîm in two 

epidemiology courses. He, Mark and M d e d  continuously have provided me with weli- 

intentioned, constructive criticism that has helped to mold the project, and support that, 

like water to a plant, has permitted it and me to grow. 



Fuaher unwavering support has been provided to me by Dr. David Bell, who has 

been the chief of the Division of Rheumatology since I arrived in London in 1 989, whose 

leadership resdted in me king appointed first as a research fellow in the Division of 

Rheumatology in 1991, and later as an Assistant Professor in the Department of Medicine 

in 1996. Immediately following this laîier appointment, 1 hired a secretary, whose 

tremendous value to me in my work could never be measured. Also, 1 have received 

both warm encouragement and thoughtful advice from numerous other faculty and staff 

in the Department of Epidemiology and Biostatistics, mon notably Dr. Allan Donner, 

Dr. James Rochon, Dr. John Koval, Dr. Karen Campbell, Larry Stitts and, perhaps most 

of all, Helen Simpson; has there ever been a departmental secretary more willing and 

capable to help -dents? Al1 of this encouragement and advice helped to nourish the 

project 

Along the way, this initial seed and my passion to leam epidemiology had grown 

too large to be a Masteaproject. What was 1 getting myselfinto? InitialIy 1 had some 

reservations about having, perhaps, reached to far. But the M e r  1 kept reaching, the 

more support 1 felt fiom Mark, Manfred, Truls, and all of the Department Then, funding 

support arrîved, first fiom the National Health Research and Development Programme, 

then fiom the Arthritis Society and the University of Western Ontario. 

My fiend, Bill DeYoung eagerly provided his cornputer expertise to develop the 

Scantron f o m  that greatly facilitated data entry on almost 3400 subjects. Seven 



telephone inteniewers were hired to survey these subjects by telephone. .. without your 

diligence, the project never would have left the ground. Thanks also to Charlene, 

Manfred's secretary, who enthusiastically performed data entry and provided me with a 

vast array of other semetarial s e ~ c e s  as needed in those days before 1 could hire my 

own; and to both Stacey and Tracy, students who provided invaluable services during the 

course of preparing this dissertation. 

More tha. five years have passed since the first seed was planted. The fiuits of 

labour have included many abstracts, many manuscript mbmissions for publication and, 

of course, this dissertation. 1 am indebted to al1 of the numiring support I have received. 

But, even with that support, 1 would not have succeeded without the dailing support of 

my family. This includes Don and Marie, in-laws par excellence. .. you have supported 

Donna and me in al1 our endeavors, and we always will be gratefùl. It especially includes 

my wife and children. Doma, 1 love you.. . your love shines down on me and warms my 

heart. Ashley, Adam, Sam and Patrick.. . you too are seeds taking shape. My greatest joy 

has been, and will continue to bey watching you grow. 
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CHAPTER 1 
INTRODUCTION 

Overview 
The history of fibrositis/fibrornyalgia 
The epidemiology of fibromyalgia 
The clinical characteristics of fibromyalgia 
The fibromyalgia - chronic fatigue syndrome debate 
Disability in fibromyalgia 
Controversies in fibromyalgia 
Objectives of the London Fibromyalgia Epidemiology Study (LFES) 

Musculoskeletal (MSK) disorders contribute greatly to chronic disability and 

health services utilization in developed economies. In the USA, an estimated 37 million 

individuais (14.5% of the U.S. population) suffered fiom arthritis in 1989.' 

Musculoskeletal disorders account for 15% of work loss days in the  USA^ and 14 -17% 

of work loss days in Great BritaiiL3 In Canada, data suggest that one million adults have 

physical disabilities secondary to MSK illness, a prevalence of 50.1 per thousand- 

Sixteen percent of respondents to the 1980 Canadian Health Survey (CHS)' and 14 

percent to the 1990 Ontario Health Survey (OHS)' reported having either arthritis or 

rheumatism. In each study, 'arthritis and rheumatism' was the most commonly reported 

cause of chronic disability, and the second most fiequent cause of two week disability 

(after respiratory iliness üicluding rhinitis). These fidings were consistent across al1 age 



groups. In addition, people afTected by arthritis and rheumatism use more health senices 

than the general population,' and the costs of MSK illness may be increasing. In 1980, 

MSK disorders in the US. accounted for an estimated $21 billion in health care costs and 

lost wages, approxirnately one percent of the country's Gross National ~roduct.' A more 

recent survey, performed between 1990 and 1992, estimated the same costs as 6l49.4 

billion, or 2.5% of the GNP? A recent workshop focused upon estimating the population 

hedth impact of arthritis through model Using this model and the concept of 

quality adjusted Me years (QALY), it was esbated  that the typical adult woman with 

arthritis could be expected to lose 3.3, and an adult man 1.6 healthy years of life. 

Fibromyalgia Syndrome (FMS), also known as fibrositis, is a common form of 

non-aaicular rheumatism that is wociated with chronic generalized musculoskeletal 

pain, fatigue, and a long list of other complaint~.'~ C h i c  studies indicate that FMS 

patients are as advenely affected by their symptoms as patients with rheumatoid arthntis 

(RA), and more so than osteoarthritis (OA) For various reasons, including 

a relative dearth of specific physical, laboratory and radiographie findings, the concept of 

FMS has met with much skeptici~rn~~*~'*~~'~ and has attracted much less research interest 

than other less common musculoskeletal disorders." Despite this, it is diagnosed in 10 to 

20 percent of patients seen in outpatient rheumatology clinics in the U.S., Mexico, Spain, 

and ~ u s t r a l i a ~ ' ~ ~ ~  and appears to be one of the three most common disorders diagnosed 

among new referrals to Canadian rhe~matologists.~~ 



The primary objectives of this study were to estimate the prevalence and 

socioeconomic impact of FMS among non-institutionalized Canadian adults. Although a 

handfbl of population-based studies have been reported in the English literature, the 

largest prospective study to date identified only 36 cases of FMS? Moreover, only that 

one study attempted to address the issue of direct costs of FMS in the general population. 

The London Fibromyalgia Epidemiology Study (LFES) was designed to identify a 

sufficiently large representative cohort of random community cases of FMS, in order to 

estimate point prevalence, clinical characteristics, fimctional and disability statw, and 

direct and some indirect costs of FMS, in cornparison to controls. Data collection 

occurred between November 1994 and May 1996, during which cime 100 community 

cases of FMS were identified, in addition to controls. 

This chapter reviews the English language scientific literature justifying the 

curent research, then outlines the primary and secondary midy objectives. 

1 THE HrSTORY OF FIBROSITIS/Fn3ROIMYALGIA 

O Ovemew 

The literature associated with FMS is rich with opinion and controversy. 

Although it has been accepted as a valid clinical entity by numerous academic and 

professional bodies, such as  the Amencan College of Rhe~rnatolo~y)~ still there are 

those who have cailed it "an illusionary entity"," "a common non-entity")8 and "the 

syndrome of feeling out of It also has been called "an emerging ... ~ondition",'~ 



referring to an apparent increase in its prevalence, at least within rheurnatology clinical 

practice. Some have warned of an impending cepidemic'?g There are some data to 

support this. In a 1977 U.S. survey of 826 practicing community and academic 

rheumatologists, fibrositis accounted for oniy 2% of patients seen?' A chart review of 

four US. community rheumatologists, done in the same year, found fibrositis accounting 

for 6.1% of new cases?' In cornparison, a more recent U.S. swey,  published in 1983, 

found 15.9% of new rheumatology patients to have FMS.)2 But these f i p s  must be 

interpreted with caution. Although it is possible that the increased prevalence of FMS in 

rheurnatology practices reflects an increase in prevalence in the generai population, there 

are other, equally feasible explanations, that can only be explored through epidemiologic 

studies in the generai population. 

The primary objectives of this literature review are: 1) to outhe the history of 

fibromyalgia to clarify the cunent concepts as to the nature of this disorder; 2) to define 

what is now generaily accepted to be the clinical entity called fibromyalgia; 3) to 

illustrate the limitations in cunent understanding and the associated controversies with 

respect to FMS; and 4) to demonstrate the need for continued epidemiologic research to 

enrich our understanding of etiologic and prognostic factors for this syndrome. 



1.1.1 The Early Years 

The term 'fibrositis' was first used in 1904 by Dr. William Gowers in a treatise on 

low back paid3 He used it to label what he perceived to be a localized infiammatory 

process within richly innervated muscle and fibrous tissues. But the concept of chronic 

pain originating in muscles had appeared in earlier reports, especially in the German 

medical literature in the mid to late nineteenth century. In those reports, pain was tbought 

to be related to focal areas of "Muskelharten" (muscle hardnes~)~" or "Muskelschwiele" 

(muscle cal lo~ses)~~ that were palpable by the examiner and very tender. The concept of 

inflammatory foci within muscle and fibrous tissues initially was supported in a report by 

Stockman, in which he described inflammatory changes in "white fibrous tissue" of 

patients with "chronic rheumatism." This hding was not reproduced in several 

subsequent shidies, however, and the inflammatory focus hypothesis gradually feu into 

di~repute?'~~ 

In the 193 Os, the concept that widespread pain could originate within foci in deep 

comective tissue structures was supported by several midies by Kellgren and 

~ewis?~~~ '*~" '  Using blindfolded volunteen7 they demonstrated that saline injection into 

various structures such as muscles, fascia, and tendons, could result in pain that radiated 

fiom the stimulated site to distant parts of the body. The distribution of the radiated pain 

caused by injecting a specific site was consistent fiom subject to subject. The pain also 

was associated with other phenornena, such as referred tendemess and muscle spasm. So 



called 'trigger points'u or 'taut bands':' these characteristic sites of deep structure 

tendemess becarne part of the disorder known as myofascial pain syndrome (MPS). 

1.1.2 Fibrositis and Sleep 

In the Bible, Job wrote: " ... and w e d r n e  nights me annointed to me. When I 

lie down, Isay, m e n  shall I urise, and the nighi be gone? And I am full of tossings to 

andfro unto the dawning of the day. " " ... and the days of afliction have taken hold 

upon me. My bones are pierced in me in the night season; and my sinews tuke no rest. '" 

Smythe and Moldofsky released a senes of publications in the late 1970's and 

early eighties, describing the association between widespread musculoskeletal pain, 

characteristic points of body tendemess, and a stage IV, non-REM (rapid eye movement) 

sleep d is~rder . ' "*~~~~ In patients with widespread musculoskeletal pain, and in healthy 

subjects undergoing experimentally-induced stage IV sleep deprivation, there was "an 

anomalous intrusion of alpha rhyt.hxnsy' into the normal electroencephalographic (EEG) 

pattern of stage N delta wave activity. Moreover, twenty-four hours of experimental 

deprivation of stage IV, but not REM, sleep resulted in widespread musculoskeletal pain 

and tendemess. They proposed that the label 'fibrositis' be restricted to individuals with 

widespread musculoskeletal pain and a non-restorative sleep pattern. Previously and for 

some tirne aftemards, the terni 'locdized fibrositis' was used to describe regional 

muscular pain, and various other non-specific terms such as 'psychogenic rhe~matism'~~ 



and 'chronic pain syndrome' were used to describe more diffuse musculair pain. There 

still are proponents of such termin~logy."-'~ 

1.1.3 Clinic Studies 

In the 198OYs, several researchers attempted to chanicterize the syndrome called 

fibrositis as it existed in rheumatology clinics resuiting in several additional sets of 

diagnostic  riter ria.'^^^^^^ Because of M e r  studies that failed to demonstrate any 

inflammatory process within muscle or fibrous tissue:'" the presumptuous and probably 

inaccurate term fibrositis was replaced by the more descriptive terrn 'fibromyalgia', 

meaning pain in muscles and fibrous tissues. Finally, in 1990, the Fibromyalgia 

Multicentre Criteria Committee, under the auspices of the Amencan College of 

Rheurnatology (ACR), published classification criteria for fibromyalgia that hcluded a 

requirement for at least t h e  months of widespread musculoskeletal pain, in addition to 

tendemess upon digitai palpation at a d c i e n t  number of characteristic 'tender points'?' 

These criteria were presented following a mdti-centre study of approximately 265 

patients previously diagnosed by theu rheumatologists as having FMS, and a similar 

nurnber of age-and sex-matched non-FMS rheumatology ch ic  controls. Each study 

subject completed a symptom checklist and was examined by multiple independent 

observers. The combination of widespread chronic pain and at least eleven tender points 

(out of 18 palpated sites) was found to be 88.4% sensitive and 8 1.1% specific for FMS in 

that study population. 



1.2 THE EPIDEMIOLOGY OF FIBROMYALGIA 

1.2.0 Fibrornyalgia in the C h i c  Population 

In 1977, Epstein and Henke analyzed the resuits of a questiomaire that had been 

mailed out and cornpleted by 826 rheumatologists practicing in the United States?' They 

found a discrepancy in the fiequency of certain conditions between university-based and 

community rheumatology practices: academic rheumatologists reported that tendonitis 

and bursitis accounted for only 5.7% of their cases, and fibrositis for 2.0%; comrnunity 

rheumatologists reported these diagnoses accounting for 11 -6% and 6.0%, respectively. 

Both academic and community rheumatologists reported that degenerative joint disease 

and rheumatoid arthritis were the two disorders seen most commonly. Another U.S. 

s w e y  of four community rheumatologists, which involved an audit of practice records, 

found FMS to account for 6.1% of new cases, "back syndrome" for 20%, and shoulder 

tendonitis, bursitis and capsulitis for 9.7%." In 198 1, a rheumatologist in Orange 

County, California reported on the first thousand patients seen in his practice; as in 

previous surveys, rheumatoid arthritis and degenerative joint disease were the most 

cornmon disorders seen; myofascial pain syndrome and "psychogenic rheumatism" only 

accounted for 4.7% and 3.3%, respectively." These figures conaasted with the first year 

in practice of a rheumatologist in Cleveland, Ohio, for whom FMS accounted for 16% of 

new patients?' Clearly, referral bias and ascertainment bias both may have played a 

major role in these discrepant figures. 



Perhaps as a result of increasing acceptance of the diagnosis of FMS, at least 

among rheumatologists, more recent rheumatology clinic surveys have generally 

estimated the percentage of patients with FMS to be between 10 and 20 percent; these 

include surveys in the United States:3J5J7 ~exico;' Spain,59 and ~ustralia.* 

In 1993, White et al undertook a mail survey of a random sarnple of Canadian 

rheumatologin~.~ The sampling M e  was the 199 1 Canadian Rheumatology 

Association Membenhip Dinctory, excluding non-rheumatologists, paediaüic 

rheumatologists, and rheumatologists not currently practicing in Canada. The final 

sampling List included approximately 250 names, stratified into three geographic regions 

(Eastern Canada, Ontario, Western Canada), and substratified Uito srnail urban 

(population c 500,000) and large urban (population = or > 500,000) centres, based upon 

the geographic location of each practice. From this k t ,  100 rheumatologists were 

randomly selected for survey. After three mailings, 89 of 100 had responded. The five 

disorders reported as king most commonly seen were osteoarthritis (28.1% of new 

patients), FMS (23.4%), mechanical neck or back pain (22.9%), localized soft tissue 

rheumatisrn (1 8.8%), and rheumatoid arthntis (1 8.4%). Fibromyalgia was among the 

three most comrnon disorders seen by almost half(48.3%) of all respondents. It was the 

only disorder perceived by a majority (69.3%) to have increased in fiequency within their 

practices over the previous five years. Only four rheumatologists (4.4%) felt it had 

decreased over the same 5 years; one of these four reported haWig made a conscious 

decision not to see FMS patients, because she had been seeing too many with this 



diagnosis. The s w e y  results were consistent across dl 6 substrata. A chart audit of 3 

surveyed rheumatology practices, performed to estimate the accuracy of self-reported 

fiequencies, found that setf-reported estimates of FMS frequency and tme frequency 

differed only by 1.2%. 

In addition to being common within rheumatology clinic populations, FMS 

appears to account for a significant percentage of patients seen in family practice clinics 

(2.1 %):' general medicine clinics (5.7%),% and hospitais (7.5%)." 

1.2.1 Potential sources of bias in c h i c  samples of FMS 

There are significant limitations to using c h i c  or hospital studies to make 

ioferences about the incidence, prevalence and clinical characteristics of a disorder such 

as fibromyaigia, as is suggested by Wolfe's fibromyaIgiafi<nnelf In his model, Wolfe 

argues that individuals in the community who have fibromyalgia are quantitatively and 

qualitatively dinerent 6om individuals who become enroiled as subjects in FMS midies. 

One reason for this is that someone with FMS in the community must pass through 

several decision Glters before she or he can be recognized as a potential study subject. 

The individual must have symptoms that are severe enough, problematic enough, or of 

nifficient duration that she seeks medical attention. Where evaluations by a specialist 

must be arranged by referraI fiom a general practitioner, as in Ontario, the FMS patient 

must have chronic symptorns that do not respond adequately to initial treatrnent, or m u t  

express sufncient concem that a referral is made. The refend m u t  be made to a centre 



in which FMS research is k i n g  conducted; perhaps patients with more classic symptoms 

(or more severe symptoms) are more likely to be referred to a research centre. Once 

referred, a patient with more severe d o r  treatment-resistant symptorns rnay be more 

lilcely to remain a patient in the specialty clinic for a longer duration of tirne, with more 

fiequent visits; hence, he rnay have a greater probability of being recmited into a study 

than someone who is successfully treated or has milder symptoms and is discharged after 

one or a few visits. That disease in the community tends to be milder and less chronic 

than disease in specialty clinics already has been shown both for rheumatoid arthritisa 

and for chronic musculoskeletal pain!" 

There also rnay be demographic factors that influence the likelihood of being 

recruited into a study. Females are more likely than males to seek medical  attention!'^^^*^^ 

Certain age groups receive more medical attention than others." People of different 

ethnic backgrounds utilize westemized medical care to varying degree~."~ Because 

illness is a cornmon reason for leaving the work force, it is reasonable to assume that non- 

working individuals utilize more health care than those who work. In addition, there rnay 

be demographic dinerences in the way in which the diagnosis of FMS is applied. For 

example, it once was believed that ankylosing spondylitis, an inflammatory artbritis and 

enthesitis principally involving the m*al skeleton, was restricted to males. The diagnosis 

rnay not have been considered in many females who othenvise would have met the 

diagnostic cnteria. Recent evidence suggests that ankylosing spondylitis rnay be as 

cornmon in females as in males, though there rnay be sex differences in the clhicd 

presentation of the disease." 



1.2.2 Fibromyalgia in the Genernl Population 

The fint generai population study of FMS reported in the English medical 

literature appeared in the Scandinavian Journal of Rheumatology in 1 98 9." As in several 

ofthe early studies and for an obvious reason, the investigators did not utilize the 1990 

ACR criteria, which limits comparisori of these results to more recent -dies. In 1985, 

Jacobsson et al contacted 450 men and 450 women, al1 aged 50 to 70 years, who 

previously had been randomly selected Born the general population of Malmo, Sweden, 

to participate in a 1984 health survey. Of the 876 who participated, 450 were examined 

by a rheumatologist to c o n f i  or exclude a list of rheumatic disorden, 198 completed a 

rnailed questionnaire, 142 underwent a telephone interview, and 47 agreed to have their 

medical files reviewed; for the remaining 37, there was inadequate information to include 

them in analysis. Nie cases of primas, F M S  were reported, of which 5 had been 

confirmed by examination. Eight of nine (four of five confinned) cases were female. 

The prevdence of FMS was simiiar in the total group of 876 (1 .O%, 95% confidence 

interval [CT] 0.4%, 1.7%) as in the 450 subjects who had been examined by a 

rheumatologist (1.1%, CI 0.1%, 2.1%). 

Prîmary FMS is fibromyalgia that occurs in the absence of any other significant musculoskeletal disease. 
Second.y FMS occurs in the setting of some other musculoskeletai disease, such as rhematoid arthntis. 
The 1990 ACR criteria recommended bat the designations of prirnacy and secondary FMS be abandoned. 



A major limitation in the study by Jacobsen et al, at least with respect to how 

FMS currently is defined, are the critena that were used to c o b  and exclude FMS. 

Yunus' cnteria for FMS," published in 1981 and used in the Swedish swey, specifically 

exclude "patients with aches and pains thought to be related to trauma (obvious or due to 

repetitive use)" and patients with "clinid evidence of any organic systemic illness". 

Several recent midies have documented the higher than expected occurrence of  FMS in a 

variety of rheumatic conditions, approaching 50% in patients with M,'~ lupusn and 

osteoarthritis?' Greenfield et al reported on 127 FMS patients seen consecutively either 

in a wilversity hospital rheumatology chic or a sububan rheumatology practice; 23% 

reported having had trauma, surgery or a medical illness coincident with the start of FMS 

symptoms, and were labeled as having reaclivefibromyaIgia. 79 In a more recent 

prospective study, 2 1.6% of neck injury patients developed FMS within twelve months of 

the traumatic event?' Also, Yunus' criteria require that "al1 relevant investigations 

including roentgenographs" be normal. However, the fiequency of asymptomatic 

abnormalities on lmbosacral spine radiographs rnay exceed 50% in the general adult 

populatioa" Hence, the utilization of these strict exclusion criteria likely resulted in a 

marked under-estimation of the prevalence of FMS in this population. Also, because 

only 9 cases of FMS were identified, oniy 5 of whom were connlmed, linle useful 

information about the demographics or clinical characteristics of these cases can be 

ascertained, 

h 199 1, Makela and Heliovaara reported a fibromyalgia prevalence of 0.75%, 

identifyhg 54 cases (38 female, 70%) among 7217 adults age 30 or greater in F i n l d 2  



Fibmnyalgia was more cornmon in women @ < 0.04), and its prevalence appeared to 

steadily rise with age into the 55-64 year age group, before leveiiig off. Prevalence was 

inversely proportional to level of education. There are at least three major limitations of 

this study. The fint is that the investigaton utilized &ta that had been collected during 

the mini-Finland Health Survey, completed between 1977 and 1980, at which time there 

had been no intent to screen for fibromyalgia Makela and Heliovaani reviewed the 

records of the 3434 subjects who had reported moderate or severe musculoskeletal 

symptoms, and retrospectively assigned the label of FMS using post hoc criteria. Second, 

because the initial examinations ail  had been perfonned pnor to the publication of any 

FMS criteria, no validated or widely utilized criteria were used. This casts doubt as to 

how many of the 54 'cases7 wodd meet currently accepted criteria, and how many of the 

3390 noncases would f ~ l  to meet current criteria Finally, because only subjects with 

moderate or severe pain were examineci, this would eliminate any mild cases of FMS. 

Forseth and Gran shidied the prevalence of FMS among women aged 20 to 49 

years in the mal1 town of Arendal on the South Coast of Noway." In 1989 and 1990, ail 

2498 eligible women residing in Arendal were invited to complete a questionnaire 

involving several questions on rheumatic complaints; 2038 questionnaires were 

completed and renimed (8 1.5%). A positive responder was defined as someone who 

reported having had painfor stiffness lasting at least 3 months in any one of four body 

locations: 1) the joints, 2) the muscles, 3) the back, 4) al1 over. More than half (1 165, 

57%) gave a positive response, of whom a random 242 (20.8%) were invited for a 

conkatory examination. Of thes+ 2 17 (89.7%) were examhed, and 40 cases of FMS 



were identified, for an esàmated prevalence of FMS in this population of 10.5%. Of the 

f q  identified cases, nine had abnormaf screening laboratory tests (23%), and nine had 

comorbid conditions, including hypothyroidism (4 cases, 1 O%), arthritis (2 cases, 5%), 

and malignancy, trauma and osteoporotic bcture (1 case each). 

Before 1992, there had been no reported prospective studies of FMS in anything 

other than relatively narrow subgroups of the general adult population. At the Second 

World Congress on Myofascial Pain and Fibromyalgia, Myopain '92, held in 

Copenbagen, several abstracts were presented addressing the prevalence of FMS in 

adults. Croft et alu sweyed 1340 adults, aged 20-85, selected at random fiom the 

population registers of two suburban practices in Cheshire, England. In a mailed 

questionnaire, 132% reported chronic widespread pain the authors felt was consistent 

with the first ACR cntenon for FMS'. No estimate of  FMS prevalence codd be made, 

because the presence of fibromyalgia tender points was not confirmed. Also, because 

these were patient registries, the sampling frames may not have been representative of the 

general population. 

Raspe and Baumgart~er"~ randomly selected 541 Gennan residents of Bad 

Sackingen, of whom 438 (81%) responded to a mailed questionnaire. They used criteria 

for FMS that have not been published elsewhere, including 34 active tender points and 10 

Their definition of widespread pain (axial pain plus pain in at leas 2 contralateral quadrants of the body) 
in fact is not equivalent to the 1990 ACR f i  criterion (pain that is right and left-sided, above and below 
the waist, axial and peripheral); an individual could have contralaterai 2 quadrant pain above but not below 
the waisî, and vice versa 



control points. A subject was classified as having FMS if he or she had tendemess to 

digital palpation at no fewer than 17 active tender points and at no more than 2 control 

points. Applying these critena, they identified 10 cases, and estimated a minimum 

prevalence of FMS at 1.9%. However, several subsequent c h i c  d i e s  in FMS patients 

have documented hyperalgesia4 both at classic tender points and control points versus 

control subjects, thereby invalidating the control points used in the Geman study. 

Lyddell and MeyersU h t e ~ e w e d  84% (n = 1102) of al1 the adults of age 34 years 

and older in a small South Afiican rurai community . UtüiPng the 1990 ACR critena, 

they estimated the prevalence of FMS to be 3.2%. Ali cases were female, with a mean 

age of 45 years. 

Abstracts presented at the 1992 Workshop of the Standing Cornmittee on 

Epidemiology European League Against Rheumatism GULAR) included estimates of 

FMS prevalence of 4.8% in 2034 British adults aged 18 to 75 years, and 4.5% in 1 105 

Polish addts 18  and older?' 

Two community sweys  went beyond just estimating FMS prevalence. They also 

addressed the clinical characteristics and costs of FMS. In 1993, Prescott et al reported 

the results of a s w e y  of 121 9 Danish adults aged 18 to 79 years. Using a checklist , 

subjects were asked if they had pain or discornfort in any of 9 body sites. Positive 

responders, defined as having had pain at no fewer than 3 sites, with pain both above and 

- p.- 

increased tendemess to digital palpation. 



below the waist,' were invited to have an examination for fibromyalgia tender points 

utilizing the 1990 ACR cntena. Examinations were performed on only 65 of 123 

positive raponders (53%), confirming FMS in 8 females. The estirnated minimum 

prevalence of FMS was 0.66%." Although the absolute number of confirmed FMS 

cases was too small to analyze for demographic and clinical characteristics, the 

investigators divided the 44 examined females' into three groups, based upon their 

fibromyalgia tender point count: 1) 0 to 4 points, N = 22; 2) 5 to 10 points, N = 14; 3) 

11 or more points, N = 8. Having more tender points was associated with a higher score 

on a pain index @ = 0.002), more subjective swelling @ = 0.009), worse fatigue @ = 

0.004), more fiequent headaches @ = 0.04), a perception of wone overall health @ = 

0.001), and greater dificdty climbing up stairs @ = 0.004) ."9 Although these results 

codd be subject to the hazards of multiple comparisons, that 6 out of 24 variables were 

statistically different between groups, ail  but one at a p level below 0.0 1, argues against 

this eotirely king explained by chance. It appeared that the fibromyalgia tender point 

count, in itself, was a predictor of worse overall symptoms and function. 

In 1995, Wolfe et al reported on the results of a mailed survey of 3006 adults aged 

18 and older living in Wichita, Kansas. Subjects were categorized into four groups 

according to thek responses on the questionnaire. Group 1 subjects (62.4% of the survey 

sample) had no pain. Group 2 subjects (5.0%) had cunent musculoskeletal pain that had 

been present for less than 3 months. Group 3 subjects (20.1%) had current non- 

* This does not necessarily meet the first ACR criterion for FMS. 
Males were excIuded to elhinate sex as a potential confounder. 



widespread musculoskeletal pain that had been present for at les t  3 months. Group 4 

subjects (10.6%) reported at least 3 months of widespread musculoskeletal pain, meeting 

the first ACR cnterion for FMS. The remallillig 1.9% had non-musculoskeletal pain. 

Subjects fiom Groups 1,3 and 4 were invited to participate in a more detailed in- 

person evaluation including a tender point examination, reporting of current symptoms, 

and psychological testing ushg the SCL-90-R symptom checkiie and the Arihntis 

Impact Measurement Scale (AIMS) depression and anxiety scalesg'. This resulted in 391 

evaluations, 69% female, 3 1% male: 9 1 in Group 1 (no pain), 102 in Group 3 (chronic 

regional pain), and 193 in Group 4 (chronic widespread pain). Thiay-six cases of FMS 

were identifie4 al1 in Group 4; the sex distniution of cases was not given. The age- and 

sex-adjutcd prevaience of FMS was estimated at 2.0% overall (CI 1.4%, 2.7%), 3.4% in 

women (CI 2.3%, 4.6%), 0.5% in men (CI O.O%, 1.0%)?* 

Demographic factors associated with the presence of FMS in the general 

popdation were female sex (odds ratio [OR] 9.1; CI 1.8,46.8), being divorced (OR 4.3, 

CI 1 .O, 18. l), failure to complete hi& school (OR 3 -5, CI 1 .O, 1 1.9), and household 

income (OR 0.96, CI 0.93,0.99). 



Clinical factors associated with FMS were decreased pain threshold on 

dolorimetry' testing (OR 4.5, CI 3.2,7.8), "'pain ai1 over" (OR 5.6, CI 2.6, 11.8), 

subjective joint swelling (OR 4.9, CI 1.4, 17.2), paresthesias (OR 4.8, CI 2.4,9.8), 

moming stiffness of greater than 15 minutes duration (OR 4.4, CI 1 .5,13.1), sleep 

disturbance (OR 3.8, CI 1 2, 12.0). fatigue (OR 3.3, CI 1.1, 10.0). irritable bowel 

syndrome' (OR 2.5, CI 1.3,4.9), moderate impairment on the Health Assessrnent 

Questionnaire (HAQ) (OR 9.5, CI 3.8.24. l), severe impairment on the HAQ (OR 9.1, CI 

2.0,167.8), a 1 unit increase in pain on a 3 unit v i d  analog scale PAS]  (OR 5.2, CI 

2.3, 1 1 S), ), a 2 unit increase in pain on a 3 unit VAS (OR 9.1, CI 4.1,20. l), fair and 

poor ~e~reported health statu (OR 4.0, CI 1.7, 9.4 and OR 25.6, CI 5.4, 121.2, 

respectively), and moderate and marked dissatisfaction with health (OR 5.2, CI 1.5, 18.4 

and OR 23 -8, CI 4.5, 126.7, respectively). 

Psychological factors associated with FMS included somatization' (OR 10.3, CI 

2.6,40.7), number of positive items on the symptom checklist (OR 8.0, CI 1.9,33.7),* 

amiety (OR5.1, CI 1.7,15.4)* and (OR4.9, CI 2.1,11.2),' depression (OR 2.9, CI 

1.1,7.8)* and (OR 2.9, CI 1 .O, 7.9); increased global severity of psychiatric illness 

' A doIorimeter is a spring-loaded pressure gauge used to rneasure tenderness at body points. The pressure 
at which tenderness is elicited is recorded for each body point, The sum of these scores for ail body points 
tested is d l e d  the Tocal Myalgic Score. 

Irritable bowel syndrome was defied as abdominal pain and dianhea or constipation. 
' The odds ratio was calculated as the proportioti of FMS versus non-EMS cases with a t-score of 60 or 
greater on the appropriate SCL-90-R psychiatric symptom rating scale. 
' The odds ratio was calculated as the proportion of FMS versus non-FMS cases with a score of 4.0 or 
greater on the AiMS Anxiety Scaie. 

The od& ratio was calculated as the propomon of FMS versus non-FMS cases with a score of 6.0 or 
greatet on the AiMS Depression Scale, 



(OR 4.8, CI 1 -8, 13.3); history of past or current depression (OR 4.2, CI 1.9,9.5), prior 

hospitaiization for depression (OR 3.9, CI 1.3, 12.2), current depression (OR 2.6, CI 1 .l, 

6.3), and family history of depression (OR 2.2, CI 1.1,4.6). History of prior or current 

drug therapy for depression approached statistical significance (OR 2.8, CI 1 .O, 7.8). 

With respect to health service utilization and disability, a greater proportion of 

petsons with FMS versus persons without had visited a physician in the previous 6 

months (OR 3.2, CI 1.6,6.6) and had applied for disability benefits (OR 5.9, CI 2.5, 

14.2), but there was no significant difference with respect to current analgesic use (OR 

1.0, CI 0.5,2.3). 

Subjects fiom the three exmhed groups were pooled to compare females versus 

males with respect to tender point (Tl?) counts, dolorimetry scores, and FMS 

symptoms? Femdes had a higher mean TP COUS, a greater likelihood of having 5 or 

more TP (OR 2.8, CI 1.3,6.0) and of having 1 1 or more TP (OR 9.6, CI 2.0,46.3). Pain 

threshold, as measiired by dolorimetry, was lower in females; controlling for age, the 

clifference between the sexes using linear regression was 2.0 kg/cm2 (CI 1.4,2.7). 

Women also were more likely to have a variety of FMS symptoms than were men: "pain 

a l l  over" (OR 3.9, CI 1.3, 11.4), fatigue (OR 4.5, CI 2.0, 10.1), sleep disturbance (OR 

3.1, CI 1.5,6.5) and irritable bowel (OR 5.2, CI 1.8, 15.0). The tender point count was 

correlated more strongly with FMS symptoms than with dolorimetry scores. 



Each of the above statistically signincant results potentially could be explained by 

chance because the nominal p value is afTected by the multiple comparisons. However, it 

is extremely udikely that d l  of the results were produced by chance, given that 39 

statistically significant differences were noted in 48 group comparisons (8 1%), whch is 

far greater than the 5% expected by chance. Hence, these results were the first to strongly 

support the notion that FMS, as defined by the 1990 ACR criteria, is a syndrome of 

multiple symptoms that is clinicaily distinct fiom the isolated aches, pains and other 

cornplaints of the g e n d  population, a case which some critics of FMS have made.lg The 

Wichita nirvey also was the first report to address the issue of FMS costs to society, 

though it focused upon only a few variables, did not estimate costs in tenns of dollar 

amounts or utiiities, and provided no evidence about the validity of these self-reported 

costs. 

The London Fibromyalgia Epidemiology Study (LFES) was designed and begun 

pnor to the publication of the Wichita results, though the study designs are somewhat 

similar. One limitation of the Wichita study was that only 36 FMS cases were identifïed. 

This elimuiated the potential for cornparison between FMS cases and chronic pain 

patients without FMS, with respect to demographic, clinical and fhctional parameters. 

One of the two prirnary objectives of LFES was to identify between fi@ and one 

hundred FMS wes. A second limitation of the Wichita study concerm the diniculty of 

accurately estimating actual health care costs, due to the multiple innirance payer system 

that exists in the United States. In Ontario, where the Ministry of Heaith essentially pays 

for al1 physicians' fees and hospitalization and laboratory costs, we have the opportunity 



to accurately ascertain these direct costs to the health care system, both for FMS cases 

and non-cases. 

1.3 THE CLINTCAL CHARACTERISTICS OF FIBROMYALGIA 

"In the morning they asked her how she had slept. ''Dreadfblly!" said the 
princess. "1 hardly got a wink of sleep al1 night! Goodness knows what 
can have been in the bed! There was something hard in it, and now I'm 
just black and blue al1 over! It's really dreadful! .. . Only a real princess 
could be so tender as that." 

The Princess and the Peo, Ham Christian ~ndersen' 

1.3 .O Symptoms and signs 

The name 'fibromyalgia' stems fkom the Latin word fibra, meaning fiber, and the 

Greek words mys (muscle) and aigos (pain).. The core clinical characteristics of FMS as 

it occurs in rheumatology clinics are: 1) generalized musculoskeletal pain, felt mostly in 

muscles, and 2) muscle and fibrous tissue tendemessg4 especidy at, but not exclusive to, 

characteristic fibromyalgia tender points?' A subset of FMS patients complain more of 

joint pain than muscle pain when initidy presenting to a rheurnatology clinic? 

Approximately 50% cornplain of pain that is "al1 ove?? This pain fiequently is 

associated with marked Stifhess, especially in the monùng, but also post-exertiona197 and 

Spink R [mlared]: Hans Andersen's Fairy Tales, El? Dutton & Co., Inc., New York, NY, 1958- 
Mosby's Medical, Nursuig and Allied Health Dictionary, 4' Edition, Mosby Year Book, hc, St. Louis, 

MO, t 994. 



sometimes lasting al1 day." Additional 

throat, and abdominal and pelvic pain. 

sources of pain are headaches, eye pain, sore 

Other characteristic features of FMS are the oftentimes debilitating fatigue and 

non-restorative sleep pattern, cornplaints that may be explained by the non-REM sleep 

disorder reported by ~oldofsky." Common additional features are subjective swelling 

and paresthesias, especially of the han& and feet, Raynaud's phenornenon, anxiety, 

panic attacks, and depression. Frequent comorbid conditions are migraine headaches, 

Irritable Bowel Syndrome (IBS), and primary dysmenorrhea" Less fkequent comorbid 

conditions include female urethral syndrome (FUS) and Sicca Syndrome?' 

In addition to the characteristic fibromyalgia tender points, other fïndings on 

physicd examination fiequentiy include myofascial trigger points:* skin fold tendemess 

and reactive hyperaemia, and decreased tissue cornpliance at various rnusculoskeletal 

sites? Decreased pain threshold on dolorimetry testing has ken proposed as a more 

objective physicai finding than tendemess to digital palpation, but inter-rater reliability 

for the two techniques is comparable, and dolorimetry testing may be less sensitive? 

Dolorimetry readings are affected by numerous factors such as the dolorimeter foot plate 

d a c e  area, dolorimeter scale length, and the rate at which dolorimeter pressure is 

applied. loo*' 



1.3.1 The Fibromyalgia patient 

In c h i c  studies, the percentage of adult FMS patients who are f e d e  ranges nom 

75 to 87 percent, and the mean age at presentation ranges fiom the mid thirties to the mid 

fiftie~.'~~~** Estimates of mean duration of symptorns prior to presentation to a 

rheumatology clinic are between 5 and 8 years, with a range of 0.25 to 24 years pnor to 

~ l i a g n o s i s . ' ~ ~ ~ ~ ~  However, a study of Israeli school children found FMS in 6.2%,lo2 

suggesting that it sometimes may have its onset eariy, only to present to rheumatology 

clinics later in Me. This point again highlights the nsk of estirnating characteristics of a 

disease based upon tertiary clinic studies. Refend bias may result in younger patients 

either being less likely to be referred to a specialist, or perhaps king referred to dSerent 

specialists than rheumatologists; for example, paediatricians, sports medicine specialists 

and orthopaedists. 

Several patterns of onset have been described. One pattern is an insidious onset 

without any antedating or precipitating event A second pattern of onset is much more 

acute, often appearing to have been precipiiated by some event. There are those who 

suggest that FMS oflen is caused by some form of traumatic e ~ e n t . ~ ' ~ ~ * ' ~ * ~ ~ ~ * ' "  Ho wever, 

any causai association between trauma and FMS omet remains unproved and highly 

controver~ial.'~~ 

Fibromyalgia may present in association with a variety of psychiatnc illnesses. In 

several studies, FMS patients have scored higher than controls on scaies for anxiety, 



depression, hypochondriasis and somatization. 104109,110,111 Some authoa have interpreted 

this as evidence either that psychiatric illness causes FMS or that FMS is a psychiatric 

i l l ~ e s s . ~ ~ ~ ' ~  Caution must be exercised when interpreting the results of these studies, 

however. First, patients with chronic pain, irrespective of the aetiology, will score 

abnormally on a number of psychological tests when compared with hedthy 

108.1 13 controls, which may result in erroneous results particularly in assessing depression, 

hysteria and hypochondria~is."~*'~~ Second, the majority of patients with FMS do not 

show s i ~ c a u t  differences in these scale scores compared with patients with  RA.'^^"' 

Third, the majonty of FMS subspecialty c h i c  patients do not have a psychiatric 

illnes~.'~*~" There is evidence that psychiatric diagnoses in FMS patients are related to 

health care-seeking behaviour, rather than to the illness itself.'16 It rnay be that the 

fiequency of comorbidity of psychiatric disorders with FMS is very low in the general 

population; no shidy yet has addressed this issue. Finally, establishing a causal role of 

psychiaeic illness for FMS requires confirmation of the appropriate temporal relationship 

of these two disorders; the psychiatric illness must occur prior to the onset of FMS. No 

longitudinal data are available with respect to this temporal relationship. 

The evidence is as strong or stronger that FMS is associated with a varîety of 

other non-psychiatrie disorders. Fibromyalgia fiequently occurs in the setting of 

cornorbid rheumatic diseases. Up to 65% of rheumatology c h i c  patients with primary 

systemic lupus erythematosis (SLE) meet the ACR critena for FMS," and FMS appears 

to be a common component of rfieumatoid arthritis7' and o~teoarthntis.~' Men and 

women who are infected with the human irnmunodeficiency vinis 0''' and women 



with hyperprolactinaemia'" or thyroid diseaseit9 appear to have a significantly increased 

nsk of FMS. Women with hyperprolactinaemia have a risk that is fifieen times as great 

as women without. Males with sleep apnea rnay or may not have an increased N k  of 

FMS.120*'2' Despite the apparent associations between FMS and various comorbid 

ihesses in clinic case-control studies, there have been no studies estimating the 

fkequency of comorbid illness in individuals with FMS in the general community. Since 

FMS appears to be relatively common, it may be that comorbid illness only affects a 

small percentage of the total FMS population. 

In the London Fibromyalgia Epidemiology Study, we collected demographic data 

on 100 FMS cases fkom the general population, as well as self-reported information on 

disease onset, the range, severity and duration of symptoms, and comorbid illnesses. 

Because of COS constraints, we did not perform investigations to confirm or exclude 

comorbid conditions. Connmiing a diagnosis of rheumatoid arthritis, for example, as a 

minimum would require testing serum for the presence or absence of rheumatoid factor 

(RF), and taking radiographic images of the ha&, wrists, ankles and feet of any subject 

in whom RA was suspected by history and examination. Moreover, the absence of RF 

and radiographic changes would not exclude RA, since these tests commoniy are negative 

early in the course of RA'= 



1.4 THE FIBROMYALGIA - CHROMC FATIGUE SYNDROME DEBATE 

Like fibromyalgia, there is no diagnostic test that is confirmatory for diagnosing 

chronic fatigue syndrome (CFS). The US. Centers for Disease Control and Prevention 

(CDC) has endorsed a working dennition for CFS, that was published in the Annais of 

Interna1 Medicine in 1988. This definition requires that a patient fulfill 1 major and a 

number of minor aiteria, most of which are very subjective symptoms (eg. arthralgias) 

or non-specific signs (eg. fever).lu Although the case definition also requires exclusion 

of other potential causes of fatigue, it is very difficult to exclude FMS because of the 

striking similarities between these two syndromes. Profound fatigue often is a major 

cornplaint among fibromyalgia patients. Diffuse muscle and joint pain are fiequent 

symptoms of CFS, each being one of the 1 1 minor symptom critena in the CDC case 

definition. Each of the first 10 minor symptorn criteria for CFS are fkequent cornplaints 

among FMS patients. The eleventh critenon is an acute onset of symptoms over a few 

hours to a few days, a pattern that has been descrïbed for FMS. Although many consider 

CFS to be transmitted by an infectious agent, a flu-like or other infectious omet is not 

required by the 1988 CDC critena. As with FMS, some people with CFS report a 

precipitating event such as infection or trauma, while othen report a more insidious 

onset. 

Other similarities between FMS and CFS are that each has no known cause, there 

is no highly effective therapy for either syndrome, the symptoms in both tend to be 

chronic, and both conditions seem to be more cornmon in women, including the 



Goldenberg et al examined 27 patients with debilitating fatigue of at least six 

months duration in a primary care practice.lu Sixteen of the 27 met the 1988 CDC 

critena for CFS; nineteen (70%) met the 1990 ACR criteria for FMS. Hudson et al 

studied 33 rheumatology clinic patients with FMS, and found that 14 (42%) met the fidl 

CDC criteria for CFS, and an additional 9 (27.3%) were within one minor symptom of 

meeting the CDC  riten na."^ In con- Wysenbeek et al reported on 33 FMS clinic 

patients, of whom 2 1 (63.6%) reported significant fatigue; however, only 7 (2 1.2%) met 

the CDC criteria for CFS.'" The difference in the results of these two studies could be 

related to differences in referral patterns at the two centee, hence to referral bias. To 

date, there have been no reported shidies examining the prevalence of comorbidity of 

FMS and CFS in the general community. A community s w e y  ushg probabilistic 

sampling would have the advantage over c h i c  studies of eliminating referral bias. 

1.5 DISABILITY IN FIBROMYALGIA 

Some patients with FMS develop disability that is considered severe enough to 

prevent them fkom seeking, continuing or resumùig gainN ernpl~yment.'~' Evidence 

supporthg this cornes fiom several sources and countries. A US. survey of 620 c h i c  

patients with FMS found that 15% currentiy received disability payments.'2g A 

nibsequent s w e y  of rheumatology clinics at six different centers across the U.S. 

revealed that 26.5% of FMS patients were receiving some form of disability 

cornpensati~n-'~~ Twenty-four percent of 55 Swedish patients with FMS were receiving 



pensions."1 In a prospective study of 72 British patients, 50% aopped working because 

of their illness during the four yean of follow-up. lJ2 A 1988 swey in Norway found 

that FMS was the most fiequent single diagnosis for disability pensions.'33 A survey of 

Canadian insurance Company records found that FMS was responsible for 9% of al1 

disability payments, accounting for an estimated $200 million annually.'" 

Patients with FMS report disabilities in activities of daily living (ADL) that are as 

extensive as those reported by patients with rheurnatoid arthritis (RA), and more 

extensive than those reported by patients with o~teoarthritis."~ They rate their quality of 

life as lower than either patients with RA or OA."~ They report lower overail health and 

functional statu and greater pain than patients with RA, OA, systemic lupus 

erythematosis (SLE) or ~cleroderma.'~' Moreover, comorbid FMS rnay significantly 

adversely affect the quality of life of patients with other rheumatic conditions, such as 

lupus."* 

A contributhg factor to FMS patients' relatively high self-reported level of 

disability may be the greater levels of pain and fatigue they report compared to patients 

with other rheumatic disorders. For example, when compared to patients with RA and 

Ankylosing Spondylitis (AS), FMS patients report pain that is greater in intensity, more 

likely to involve the upper extremities, and more conrinuous; they also report more severe 

fatigue. "9.140 Various models have been proposed to explain how the interplay between 

chronic pain and both intrinsic and extrinsic factors might result in chronic di~ability.'~'~'" 

Despite these attempts, the issue of disability in FMS remains very complex and highly 



controversial, largely due to the relative lack of understanding with respect to the 

pathogenesis of this disorder and chronic pain in general, and great inadequacies in the 

process of disability evduation i t~e l f . '~~  

"In no other field have pseudoscientists flourished as prominently as in the field 
of medicine.". 

Fibromyalgia has been classified as one of several 'fiinctional' disorders, about 

which there is much heated debate and disagreement. Included among many in this 

group are chronic fatigue syndrome (CSF), myofascial pain syndrome (MPS), irritable 

bowel syndrome ([BS), premenstruai syndrome (PMS), and temperomandibular joint 

dysfunction syndrome (TMJDS). The debate with respect to FMS is focused upon four 

main issues: 1) 1s FMS a real pathophysiologic entity? 2) 1s the label 'fibromyalgia' 

usefid or harmfid? 3) 1s FMS a legitimate potential cause of disability? 4) Can trauma 

cause or trigger FMS? 

- 

Gardner M: Fads and fdlacies in the name of science- New York, Dover, 1957, pg. 86. 



1.6.1 1s Fibromyalgia a real pathophysiologic entity? 

Cntics of FMS argue that there is no good evidence to support that FMS is 

anything other than a psychiatric iliness or, worse yet, malingering. They fmger the 

mbjectivity of the symptoms, the lack of physical findings except the tender points, the 

potential for patient manipulation of the tender point examination, and the dearth of 

specific pathophysiologic findings or objective evidence to explain the symptoms. They 

also highlight the fiequent association of FMS with curent or past psychiatric illness. 

As recentiy as 1989, FMS appeared in a chapter on "Psychogenic Rheumatism" in a 

prominent rheumatology te xtbook?' 

Caution must be exercised in accepting these arguments. First, symptoms are, by 

definition, subjecti~e."~*'~ Pain and fatigue cannot be measured, other than by patient 

report, irrespective of the situation in which they occur. To date, scientists can no better 

measure the pain or fatigue of a patient with cancer or angina than they can of a patient 

with FMS. Moreover, there is significant evidence that shows a very poor correlation 

between physical, radiographic, or histopathologic hdings and pain. A well described 

and widely accepted example in the medical literature of pain occurring in the absence of 

any physical or radiographic changes is polymydgia rheumatica (PMR), in which 

patients report d i h e  proximal muscle pain and e e s s  in the absence of any physical 

or histologie fïndings; that their pain is 'reai' rarely is questioned likely because of the 

ciramatic response these patient have to low dose parenteral steroids. Another well 



accepted entity in which severe pain is experienced without any docurnented 

histopathology is trigeminal neuralgia, a condition which often is treated surgically. 

A graphic example of the converse is the Charcot joint, in which massive 

destruction of a joint and the surroundhg bone can occur, producing gross defonnity, al1 

in the absence of any pain. This analgesia occurs ofien despite otherwise nomal or near 

normal sensation in the aEected area. In one study on low back pain, the prevalence of 

pain was no greater in patients with abnormal versus normal radiographs of the 

lumbosacral spine."' Hence, it is inaccurate to assume that the degree of pain c a .  be 

predicted on the basis of the degree of physical, histologie or radiographie findings. 

1s FMS r d ?  The lack of pathophysiologic fmdings has been taken as evidence of 

lack of disease by those whose training does not exceed the biomedicd model, the world 

view of cells and molecules. However, there is gowing evidence of pathophysiologic 

changes in FMS patients. These include certain hormonal and other biochemical changes 

such as abnormal diurinal variations in corticosteroid secretion,"' low senun levels of 

~ornatomedin-C'~~ and tryptophan,'" low cerebrospinal fluid (CSF) levels of 5- 

hydroxytryptophan,"' and high CSF Ievels of substance P.'" Thermographicdy 

measured skin temperature appears to be lower in the backlS0 and higher in the handsl'' in 

FMS patients versus healthy controls, implying some alteration in normal dermal 

sympathetic activity in FMS. There also appears to be an abnomai sympathetic response 

to orthostatic stress.lR Patients appear to have an alteration in brain wave activity in 



Stage IV sleep." Two recent studies suggest an alteration in the pattern of cerebral blood 

flOW,'53,iS4 

It is tme that the tender point examination likely could be manipulated by a 

patient. But the same is true of almost any disorder in which tenderness is utilized as a 

sign of disease; for example, the joint lhe tenderness utilized in the diagnosis of RA. 

One of the purposes of the curent study is to see if the tender point examination, by 

distinguishhg between individuals with chronic widespread pain who have eleven or 

more tender points verms those with fewer than eleven tender points, in itself is 

predictive of the quantity and severity of symptoms. 

1.6.2 1s the label 4fibromyalgia7 useful or harmful? 

Those who feel the label of fibromyalgia is hamiful argue that the process of 

labeling a patient with a particular diagnosis, in itself, creates illness behaviour and 

disability. In essence, labeling someone as 'diseased' can lead them to take on a 'sick 

role' and behave as ifthey are ill.19t8*'55*1" An eloquent case for the risks of labeling has 

been made by Hader in the case of 'black lung disease' in the coal mining areas of the 

United States.lS7 There also is evidence in FMS patients that the degree ofconcern they 

have about their hedth is an independent predictor of their overall level of di~ability.'~' 

On the other hand, labeling a condition does not mean that its worst features wiil 

occur. There is no evïdence to suggest that this is less true of FMS than it is of ischaemic 



heart disease or lymphoma. Conversely, labeling with FMS may allay fears that some 

other, more ominous and even Me threatening condition exists. It may reduce the 

likelihood of expensive, resource consuming and potentidy hamiful M e r  

investigations and treatment Labeling rnay be necessary for appropriate treatment.. Also, 

labeling is virtually a requirement, if researchen are to be able to study the clinical entity 

to determine its risk factors, cause, naniral history, and response to treatment. 

This study addresses the issue of diagnostic Iabeling. Among the 100 individuals 

fkom the general population we confirmed having FMS, twenty-eight were found not to 

have been previously diagnosed with FMS. In Chapter 6, we compare the quality and 

severity of symptoms, and the degree of hctional disability in previously diagnosed 

vernis undiagnosed cases. Future follow-up of these 100 cases, outside the context of 

this doctoral thesis, will assess whether or not labeling previously undiagnosed cases has 

an effect upon subsequent level of symptoms and disability, and upon subsequent 

utilization of health services. 

1.6.3 1s Fibromyalgia a legitimate potential cause of disability? 

There may be no issue more contentious in FMS than the issues of disability and 

the potentially causative role of trauma These issues have not only medical, but also 

strong medicolegal implications. 



Claims for work disability arise in several ways and involve various parties. A 

person with FMS rnay feel the symptoms are severe enough to prevent him or her from 

continuhg gainful employment and rnay c l a h  payment for disability fiom a public 

a d o r  private insurance agency. If  the individuai feels that the symptoms arose because 

of a work-related injury, the worker may apply for Workers' Compensation. If the 

symptoms are felt to have arisen as a result of a motor vehicle accident, the injured 

individual rnay seek compensation either fkom their own or the offending party's insurer. 

In any of these setthgs, the insurer, either public or private, will wish to evaluate these 

claims. The patient's employer rnay become hvolved, either directly or indirectly; the 

patient ancilor insuring third party rnay request special considerations in returning to 

work, such as changing the work environment or job requirements. Because of this, 

disagreements rnay arise between the patient and the other parties, resulting in 

misunderstanding, codict and litigatioa 

Controversial aspects of the disability evaluation process in FMS include: 

1. Lack of acceptance of the diagnosis; 

2. Psychological abnomalities, such as anxiety and depression, that 

fiequently accompany FMS W o r  chronic pain; 

3. The distinction between self-reported and observed disability; 

4. The disability evaluation format itself; 

5. The lack of validated disability assessrnent instruments; 

6. The uncertain efficacy of treatment; 



The potential for the disability evaluation and compensation processes to 

aggravate symptoms and level of disability; 

The jpa t  variance in physician attitudes with respect to FMS and chronic 

pain; 

The use of inappropriate evaluation procedures; 

The role of the workplace in aggravating and alleviating FMS symptoms. 

The current study will address the following questions with respect to work 

disability in FMS: 

1. What percentage of individuals in the cornmunity with FMS, versus chronic 

pain without FMS, consider themselves to be work disabled? 

2. What percentage report receiving disability pensions? 

3. What demographic and clinical factors are most predictive of work disability? 

1.6.4 Can trauma cause o r  trigger Fibromyalgia? 

An estirnated 25% of FMS study subjects recali some event that immediately 

preceded the onset of their FMS symptoms; most often that event is physical trauma79 

This trauma either c m  be major, as in a motor vehicle accident (MVA) or fall, or minor, 

as  in the repetitive trauma that may occur in the work place. ~ r e e ~ e l c l , ~  



Romanofwand Waylonis'o' al1 have characterized post-traumatic or 'reactive' FMS. 

Bennett has clahed that FMS symptoms, if they are to occur, can develop between 6 and 

1 8 months following a traumatic event. Greenfield and Way lonis note that FMS patients 

whose omet has been traumatic have a worse outcome. 

But there are many critics of the concept of post-traumatic FMS, some of whom 

112,159 are quite vocal. Until recently, there was no convincing evidence either to support or 

refûte an association between trauma and FMS."~ In 1997, Buskila et al published the 

results of a study showing a 21.6% incidence of FMS among Isreali adults in the tint 

year d e r  dering a neck injury.'O Further studies are required to v e e  these results, 

and to assess the effect of other foms of trauma on FMS incidence. 

In LFES, subjects with FMS and pain controls were asked to describe the onset of 

their symptoms, and whether or not their symptom onset was preceded by a specific, 

potentiaily precipitahg event. AIthough these data may be subject to signincant recall 

bias, the remlts may serve as a spring board for designhg m e r  prospective studies to 

determine risk factors for FMS. 



1.7 OBJECTIVES OF THE LONDON FIBROMYALGIA EPIDEMIOLOGY 

STUDY (LFES) 

1.7.0 Overview 

It is obvious h m  a review of the scientific Iiterature that there exist numerous 

gaps in our knowledge with respect to the basic epidemiology of FMS, as basic as 

whether or not it should be considered a clinically distinct e n t i ~ .  The overall objective of 

the London Fibromyalgia Epidemiology Snidy (LFES) has been to estimate the 

prevalence and costs of fibromyalgia syndrome (FMS) as it occurs among non- 

institutionalized adults in a demographically representative mid-sized Canadian city. 

1.7.1 Primary Objectives and Hypotheses 

1.7.1 .O Obiective # I  : To estimate the point prevalence of FMS among non- 

institutionaiized London adults. 

A random telephone survey of 3395 non-institutionalized London adults was 

performed, screening for individuals with chronic, generaked musculoskeletal pain. 

Individuais with such pain were examined for the presence or absence of FMS, using 

published criteria. The point prevalence estirnate was adjusted for age and sex, utilking 

the 1991 London census data. Point prevalence for each sex was estimated for broad age 

categories (1 8-34 years, 35-49 years, 50-64 years, and over 64 years) to estimate both the 

age-specific and peak life time prevalence of FMS. 



1 .7.l.l Obiective #2: To identw a minimum of fifty randornly-selected 

confimed cases of FMS fiom among the non-institutionalized 

adult population of London, Ontario. 

The primary purpose of identifjhg at least fi@ FMS cases was to be able to 

compare this group to two internal control groups, with respect to demographic, and 

clinical and functionai variables, and to the same two internal control groups and a large 

extemal database with respect to level of health seMces and medication utilization. The 

two internal control groups were: 1) non-institutionalized adults with chronic widespread 

pain in whom FMS has been excluded; and 2) non-institutionalized adults without 

chronic widespread pain or FMS. The extemai control group was the database for the 

Ontario Health Insurance Plan. 

The fïrst intemal control group was included to assess if and how FMS, as 

deked by the 1990 ACR critena, can be distinguished nom general, chronic widespread 

pain. Inclusion of the second internal control group permitted an estimation of the 

specific impact of FMS on the individual and on society as a whole. For example, it may 

be that a certain percentage of individuals with FMS admit to fiequent headaches. 

However, an estimated fifteen to forty-five percent of general population adults report 

frequent severe headaches." It may be that headaches, though common among FMS 

sufferers, are no more cornmon than in the general adult population. Hence, they should 



not be included as part of the fibromyalgia syndrome. Accessing the OHm database 

permitted us to estimate direct health care costs in actual dollar amounts. 

1.7.2 Secondary Objectives and Aypotheses 

1.7.2.1 To develo~ and test an instrument to screen for FMS in general 

population studies, that was easy to use and exhibited hi& sensitivity, 

specificity, test-retest reliability and positive predictive value (PPV). The 

results of this analysis are presented in the next chapter. 

1.7.2.2 To determine the mevalence of pain, chronic generalized pain, 

fatigue, debilitating fatigue, and self-reported arthritis and fibromyalgia in 

the general population, and to compare males and females. The results of 

this ariaiysis and that of the next two listed secondary objectives are 

presented in Chapter 3. 

1.7.2.3 To determine the effect of demographic variables on the odds of 

having FMS. 

1-72.4 To comme males and females, with and without chronic, 

generaiized pain or FMS, with respect to health services utilization. 

1.7.2.5 To determine the most common symptoms and most common 

major symptoms among FMS patients. The redts of this analysis and that 



of the next two listed objectives are presented in Chapter 4. 

1 -7.2.6 To determine what demographic and clinical characteristics 

distinguish FMS from chronic, generalized non-fibromyalgia pain. 

1.7.2.7 To comDare the ciinical characteristics of FMS in males versus 

fernales. 

1.7.2.8 To determine what demographic and ciinical characteristics in 

FMS patients are predictive of poor bc t ion  and work disabüity. The 

results of this analysis are presented in Chapter 5. 

1.7.2.9 To identifv a cohoa of at least 50 representative cases of FMS 

from the general population to follow prospectively to detennine the 

natural history of FMS. This prospective study is outside the context of 

this doctoral dissertation, but has been b d e d  and is underway. Most 

subjects have been followed for 18 months, as of the time of this writing. 

The plan is a five year foliow-up of the FMS cases, in addition to those 

controls with widespread musculoskeletal pain in whom FMS was 

excluded, 



Each of the next five chapten, Chapters 2 through 6, is a manuscnpt that bas been 

subm'tted for publication in a peer reviewed scientific journal. The first paper, in Chapter 

2, describes the development and testing of the screening survey instrument. The second 

paper presents age- and sex-specific estimates of FMS prevalence. The third papa 

presents the estimated direct health care costs associated with FMS. The fourth paper 

presents the results of demographic and clinical cornparisons of the 100 cases of FMS 

confinned in LFES with two interna1 control groups. The f d  paper compares the 100 

FMS cases with controls with respect to physicd fùnction and work disability statu. The 

final chapter, Chapter 7, is a global sumrnary of the project. In addition, it discusses the 

study's limitations, and proposes a direction for future research; for example, a 

prospective five year study is descnbed in which the 100 FMS cases and 76 controls 

confiUmed in LFES are being followed to assess the naniral history and long term costs of 

the iliness. 
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CHAPTER 2 

TESTING AN INSTRUMENT TO SCREEN FOR FIBROMYALGIA SYNDROME 
IN GENERAL POPULATION STUDES: THE LONDON FIBROMYALGIA 

EPIDEMIOLOGY STUDY SCREENING QUESTIONNAIRE (LFESSQ)' 

2.0 Introduction 
2.1 Methods 
2.2 Results 

2.0 INTRODUCTION 

Fibromyalgia syndrome (FMS) increasingly is being recognized as a major cause 

of morbidity world wide.12 Much of what we know about the syndrome, with respect to 

clinical characteristics, CO-morbid conditions, pathophysiology, and response to 

treatment, stems fiom clinic based midies. However, inferences about disease based 

c h i c  and hospital studies alone c m  be bia.~ed.)*~~ 

The first general population study of FMS was a Swedish study reported in 1989.6 

Since then, general population surveys have been perfonned in ~ u r o ~ e , ~ ~ ~ ' ~ ~ "  South 

~fr ica , '~  ~srael,~' the United States," and Canada." Moa of these studies were srnall, 

' A version of this chapter has been submitted for publication to the Journal of Rheurna~oIogy~ 
White KP, Harth M, Speechley M, 0stbye T. Testing an Instrument to Screen for Fibromyalgia Syndrome 
in General Population Studies: The London Fibromyalgia Epidemioiogy Study screening Questiomaire 
(LFESSQ). 1997. 



estimated disease prevalence ody, and were hadequate to make Merences about disease 

characteristics. Ail were 'point-in-time' studies, so that there are no data with respect to 

the course of FMS in the community. No study addressed risk factors for disease. 

Hence, m e r  community-based epidemiological studies are needed. 

As the first step in our program in epidemiologic research, we designed an 

instrument to screen for FMS in general population surveys. To our knowledge, no prior 

screenhg instniment has k e n  validated for this purpose. We present the results of 

several clhic and community sub-studies testing the sensitivity, specificity, positive 

predictive value (PPV) and test-retest reliability (TRR) of two different versions of the 

London Fibromyalgia Epidemiology Study Screening Questionnaire (LFESSQ), one 

utilizing 4 questions on pain, the other adding 2 questions on fatigue. 

2.1 METHODS 

2.1 .O Designing the LFESSQ 

A 6-item questionnaire was designed with 4 items relating to chronic pain and 2 

items relating to fatigue. Figure 11. The four questions on pain were selected to be in 

accordance with the distribution of pain required by the 1990 Amencan College of 

Rheumatology criteria! The two items on fatigue were added after an extensive review 

of scientific publications on FMS. Prior to testing, the LFESSQ was reviewed for 

content by six independent rheumatologists, who othemise did not participate in the 

study - 



2.1.1 Estimating the sensitivity and specifcity of the questionnaire 

We tested sensitivity and specificity in the outpatient rheumatology chic. Ninety- 

one subjects were selected fiom three groups: 1) 3 1 consecutive rheumatology clinïc 

outpatients with diagnosed FMS, al1 meeting the 1990 ACR criteria; 2) 30 consecutive 

rheumatology c h i c  outpatients with rheumatoid arthntis (RA); and 3) 30 non-patient 

controls who denied having either FMS or RA; half of these were recniited fiom hospital 

staff., half were recniited fiom a community service organization. The three groups did 

not ciiffer with respect to mean age. Ail subjects were female. 

The questionnaire was administered verbally by a research fellow. A positive 

screen was defined in one of two ways: 1) meeting the pain criteria alone, or 2) meeting 

both the pain and fatigue criteria Meeting the pain criteria required 'yes' responses to dl 

four questions on pain, and pain on both a right and left sided extremity. Meeting the 

fatigue cnteria required a 'yes' response to both fatigue items. Sensitivity and speciiicity 

were measured for both definitions of a positive screen.17 Alter completing the 

questionnaire, each subject was asked to comment on the clarity of the questionnaire. 

2.1.2 Estimating positive predictive value (PPV) 

PPV was studied in a random s w e y  of 3395 non-institutionalized addts (males 

and fernales) in London, Ontano, as part of the London Fibromydgia Epidemiology 

Study (LFES). For the purposes of this Nvey,  an individual screened positive who met 



the pain criteria, with or without the fatigue criteria. Two hundred forty-eight subjects 

met the pain criteria, and were invited to be examined by a rheumatologist to confirm or 

exciude FMS, as defined by the 1990 ACR criteria; 176 subjects (71%) agreed to be 

examined. 

PPV was calculated by excluding the 72 subjects who screened positive but 

declined to be examined, because their disease statu was unknown. The PPV was the 

total number of confirmed FMS cases divided by the number of subjects examined 

(176).17 Chi-square analyses were perfonned to test the hypotheses that PPV is affecteci: 

1) by the subject's sex, and 2) by the patient's age. 

2.1.3 Eshating test-retest reliability flFU2) 

Test-retest reliability" was estimated in a general population m e y  of 672 non- 

institutionalized adults (males and fernales) in London, Ontario. Subjects were contacted 

by random digit dialing and screened by trained interviewers. Of 632 subjects who failed 

to meet either definition of a positive screen, 50 were randomiy seiected for retest, of 

whom 44 agreed to be re-contacted by a second, blinded in te~ewer  within 2 weeks. Of 

40 subjects who met either definition of a positive screen, 34 agreed to be re-tested, also 

by a second, blinded interviewer wîthin 2 weeks. 



2.1.4 Confidence Intervais 

Ninety-five percent confidence intervals were calcdated for dl estimates. For 

estimates approaching zero or 100%, confidence limits were calculated using the logit 

transformation of the proportion.'g For estirnates equal to 100%, the lower bound was 

calculated as: 

(1 - [n/3]) x 100% 'O 

2.2 RESULTS 

2.2.0 Sensitivity and specififity 

(Refer to Tables 1 and 2) 

Ai1 3 1 FMS patients screened in the outpatient rheumatology c h i c  met the 

screening cnteria for pain, a sensitivity of 100% (95% confidence interval [CI] = 90.3%, 

100%). Only 29 of 3 1 met the cnteria both for pain and fatigue, a sensitivity of 93.5% 

(CI = 83.8%, 100%). 

Among thirty RA controls, 14 screened positive for pain (specificity = 533%, 

CI = 35.4%, 71 .2%), but only 6 screened positive both for pain and fatigue (specificity = 

80.0%, CI = 65.7%, 94.3%). None of the 30 non-patient controls screened positive using 

either definition of a positive screen (specificity = 100%, CI = 90.0%, 100%). 



2.2.1 Positive predictive value (PPV) 

(Refer to Table 2) 

For the first 672 subjects involved in LFES, only those subjects who met both the 

criteria for pain and fatigue were invited to participate in the study; we did this because 

of the combined cnteria's higher specificity in the outpatient clinic. FMS was confirmed 

in 24 of 34 examined positive screens (PPV = 70.6%, CI = 55.3%, 85.9%). 

After an interim andysis, we considered a PPV of 70.6% to be hi& enough to 

significantly nsk losing some FMS cases who rnight falsely screen negative. Because of 

this, after the first 672 subjects, we eliminated the fatigue critena nom the definition of a 

positive screen; a subject who satisfied only the pain criteria now could screen positive. 

Utilizing the pain cnteria alone to screen for FMS, the PPV of the screening Uismunent 

ultimately was estimated at 56.8% overall(100 of 176, CI = 53.0%, 60.6%). The PPV 

was higher for females than males (73.0% versus 36.0%; odds ratio = 3.01, CI = 1.36, 

6.84). The PPV of the questionnaire was not afFected by subject age (X' = 46.8, d.f. 55, 

p = 0.78). 

2.2.2 Test-retest reliability (Tm) 

(Refer to Table 2) 

Using either definition of a positive screen @ah alone or pain and fatigue), TRR 

was 100% (44 of 44, CI = 932%, 100%) arnong those who screened negative. Among 

those who screened positive, TRR was higher using the pain criteria alone than for the 



combined criteria: 95.0% (38 of 40, CI = 88.8%, 100%) versus 8 1.0% (34 of 42, CI = 

69.1 %, 92.8%), respectively. 

2.2.3 Discussion 

Our primary objective was to design a screening instrument for FMS that would 

be usefd particularly in the setting of general population surveys. No pnor screenhg 

instnunent has been validated for this purpose. In the medical literature, screening 

instruments used in most surveys typically are not well described. Similarly, in many 

reports, the sensitivity, specificity and PPV are not reported, and insUacient data are 

presented for them to be calculated by the reader. Where it can be calculated, the PPV 

has k e n  as low as 1.6%; and as high as 12.3%'' and 18.9%.14 in no prior nuvey of FMS 

has the test-retest reliability of the screening instrument been reported. 

We present data on the sensitivity, specificity, PPV and TRR of a screening 

instnunent for FMS that appears to be useful both in c h i c  and in cornmunity surveys. In 

the outpatient chic,  using the combined pain and fatigue criteria distinguishes 

rheumatoid arthritis fiom FMS in 80% of cases, while missing less than 10% of FMS 

cases. Men using the pain criteria alone, the screening test is less specific. We selected 

RA patients as a control group because of their diffuse pain, and the presumed likelihood 

that many RA patients without FMS would falsely screen positive in a community 

telephone survey. Although we did not use other forms of aahritis as controls, we felt 

that RA patients were most likely to report die, four extremity and axial pain. 



That our instrument was effective in disthguishing other rheurnatic disorders 

fiom FMS is evidenced by the high PPV of the LFESSQ in a survey of 3995 adults. 

Utilizing the combined criteria resulted in a PPV above 70 percent. This may be too 

high, given that minimizing false negatives genedly is the primary alln of a screening 

instrument. Using the pain criteria alone stiil provided a PPV above 50%, which is 

clearly beyond that reported in any pnor survey. With respect to finire population 

sweys, this is advantageous in terms of minimizing sample size requirements, and hence 

research tirne and resources. 

The design of our shidy does not allow us to estimate the negative predictive 

value (NPV) of the pain criteria done; to do so would require a study in which both 

positive and negative screens are examined." Nonetheless, given that the 1990 ACR 

criteria require widespread pain, and that the test-retest reliability of a negative screen 

was 100%, it is unlikely that many FMS cases in the survey sample falsely screened 

negative. In other words, the NPV of the LFESSQ pain critena aione likely approached 

100%. 

The LFESSQ predicted FMS especiaüy well among women, with a PPV twice as 

high as among men. This is to be expected, because FMS is more prevalent in women, 

PPV is related to prevalence, and most of the gain in predictive value occurs with 

increases at the lowest rates of disease prevalence. It was equally effective at ail adult 

age groups. An additional advantage is that it is brief and can be easiiy administered by a 



lay interviewer. Negative screens usually were identified within one minute, positive 

screens within two minutes. This is important in telephone surveys, in which the length 

of the questio~maire appears to be inversely proportional to participation rates2' Our 

telephone survey participation rate approximated 75%. 

Hence, the LFESSQ should be a usehl screening instrument, especially designed 

for community surveys, but potentiaily usehi in the clinic as well. Once a subject has 

screened positive, an examination for fibromyalgia tender points is required to c o n h  or 

exclude the diagnosis of FMS. Subsequent clinical examination of negative screens is 

likely to have a very low diagnostic yield. 



Tables and Figures 

1. The London Fibromyalgia Epidemiology Study Screening Questionnaire (LFESSQ). 

1. Testing for sensitivity and specificity o f  the pain cnteria aione versus combined pain 

and fatigue criteria for the LFESSQ. 

2. Cornparhg the pain cntena done versus combined pain and fatigue cnteria for the 

LFESSQ: sensitivity, specificity, test-retest reliability, and positive predictive value. 



Figure 1: The London Fibromyalgia Epidemiology Study Screening 

Questionnaire (LFESSQ) 

Pain criteria 

1. In the past three months, have you had pain in muscles bones or joints, lasting at least 

one week? 

2. Have you had pain in your shoulders, arms or hands? On which side? Right, left or 

both? 

3. Have you had pain in your legs or feet? On which side? Right, lefi or both? 

4. Have you had pain in your neck, chest or back? 

Fatigue criteria 

1. Over the past three months, have you often felt tired or fatigued? 

2. Does tiredness or fatigue significantly limit your activities? 

Meeting the pain criteria requires 'yes' responses to d l  four pain items, and either 

1) both a right and left side positive respouse, or 2) a bath sides positive response. 

Screenhg positive for chronic, debilitating fatigue requires a 'yes' response to both 

fatigue items 





I a m  n?: Gomparing tne pam criterla aione versus 
combined pain and fatigue criteria for the LFES-SQ. 

~peciîic~ty* 
RA controls 

Healthy controls 

Test-retest tellablllty" 
Ne~ative screen 
Positive screen 

Positive andicthra valuo4 

. . . . - - . . . .- - 

Pain criteria alone 

tested in 31 FMS cllnlc outpatlents 
tested in 30 RA chic outpatients and 30 non-patients without theumatologlc diagnoses. 
tested among 44 subjects who screened negathre and 34 who screened positlve randomly seleded 
in a random telephone survey of 672 non-institutlonallzed adults. 
tested in a rendorn telephone survey of 3395 non-institutionalized adults. 
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CHAPTER 3 
THE LONDON FIBROMYALGIA EPIDEMIOLOGY STUDY (LFES): THE 

PREVALENCE OF FIBROMYALGIA SYNDROME (FMS) 
IN LONDON, ONTARIO' 

3 .O Introduction 
3.1 Methods 
3.2 Resuits 
3.3 Discussion 

3.0 INTRODUCTION 

Fibromyalgia Syndrome (FMS) is diagnosed in 10 to 20 percent of patients seen 

in rheumatology clinics in the U.S.,' ~exico:  Spain: and ~ustralid and is one of the 

three most common disorders diagnosed arnong new referrals to Canadian 

rheumatologists? The prevalence of FMS in the adult U.S. population has been 

estimated at 2 . 0 % ~ ~  To date, the prevalence ofFMS in Canada is unknown. The 

primary objective of this study was to estimate the point prevalence of FMS among non- 

institutionaked Canadian adults. 

A version of this chapter was submitted for publication to the New Engiand Journal of Medicine 
White KP, SpeechIey M, Harth M, 0stbye,T, The London Fibromyalgia EpidemioIogy Study (LFES): The 
Prevalence of fïbromyalgia syndrome (FMS) in London, Ontario. 1997. 



3.1 METHODS 

3.1 -0 Phase 1: The Screening Survey 

London, Ontario is a community of 341,320 persons (1991 census) in 

Southwestem Ontario. London was selected both for logistic reasons, and because it is 

dernographically representative of other mid-size Canadian cities outside of Quebec. 

The screening swey was performed fkom November 1994 to March 1996, 

inclusive. The sarnpiing frame was a computer-generated list of 19,500 seven digit 

telephone numbers, equally distributed among the 39 telephone exchanges in London. 

Each sampüng unit was a London residence with at least one telephone nurnber, selected 

by random digit dialing (RDD) (approximateiy 1% of London households do not have 

telephone senice). One adult (age 18 years plus) per household was eligible to be 

interviewed? 

We wished to estimate overall FMS prevalence with a precision of plus or minus 

1 .O% with 95% confidence (assuming a tnie prevalence of 2.0%, and both a 75% Phase I 

and a 75% Phase II participation rate) and to identify at least 50 confirmed comrnunity 

cases of FMS. We cdculated îhat we required 3375 completed screening interviews. 

Subjects screened positive ifthey reported widespread pain of at least one week's 

duration over the preceding three months [Figure 11. Subjects also were asked questions 

on demographics that were selected frorn the Ontario Health Survey (OHS)? 



3.1.1 Phase II: Confirming or excluding FMS 

Al1 subjects who screened positive in Phase 1 were invited to be evaluated by one 

of two rheumatologists (KPW, MH) to confirm or exclude FMS. The evaluation 

consisted of questions on the distribution and duration of pain, followed by digital 

palpation for tendemess at the eighteen fibromyalgia points specified by the Amencan 

College of Rheumatology (ACR): applying 4 kg pressure at a rate of 1 kg per second. 

Based upon this examination, subjects were identified either as FMS cases (FC) or pain 

controls PC). In a pilot study of 25 consecutive rheumatology outpatients, 12 with 

FMS; the two examiners had agreed on the presence or absence of FMS in al1 cases (K = 

1 .OO). 

3.1.2 Estimating Point Prevalenee 

Three estimates of point prevalence were calculated. The most conservative 

estimate was based upon the assumption that the ody cases of FMS in the survey sample 

were those that were confhed Estimate #1, Appendix A]. A second estirnate adjusts 

for Phase II non-participation by assuming the same prevalence among positive screens 

who refused to be examined as among those who were examllied [Estimate #2, Appendix 

A]. A third estimate adjusted both for Phase II non-participation and the number of 

adults residing in each ho~sehold'~ Fstimate #3, Appendùc A]. Ail estimates were 



adjusted for age and sex by direct age standardization, using 199 1 London census data 

Ninety-five percent confidence intervals were constnicted using logit transformation." 

Using subject responses to demographic items in the Phase 1 telephone interview, 

we calcuiated the crude odds of having FMS for each demographic variable, with 95% 

confidence limits, using SPSS." 

To achieve the required sample size, 16,769 telephone numbers were dialed, 

resulting in 4,674 eligible contacts, 1279 (27.4%) refusais, and 3,395 completed 

screening intewiews: 2,090 (61.6%) female, 1,290 (38.0%) maie; 15 subjects refused to 

identify their sex and were excluded fiom fuaher analysis (0.4%). Because the sample 

sex distribution difEered fiom the 1991 London census (females = 52.7% of adults) di 

subsequent data analyses were adjusted for age and sex. 

Pain and fatigue: Recalhg the previous three rnonths, 34.8% of the s w e y  

sample reported having had some musculoskeletal pain lasting at least one week: 36.1% 

of females, and 32.6% of males (Odds ratio [OR] = 1.16,95% exact confidence Iimts 

[CI] = 1.00, 1.35). A much smaller percentage, 7.3% (n = 248), reported having had 

chronic widespread pain, as defined in Figure 1. Widespread pain also was more 

commonly reported by females (9.0% vernis 4.7%, OR = 2.02, CI = 1.49,2.77). 



More than halfof the survey sample, 54.5%, reported having had fiequent fatigue 

over the previous three months and, for 21.5%, this fatigue was debilitating enough to 

significantly limit their activities. As with chronic pain, females were more likely to 

report fatigue than were males, 60.0% versus 45.0% reporting frequent fatigue 

(OR = 1.84, CI = 1.60,2.13), 25.1% versus 15.3% reporting activity limiting fatigue 

(OR = 1.86, CI = 1 .55,2.25). 

Women were more likely to report previously having been told they had arthritis 

(26.3% versus 16.6%, OR = 1.80, CI = 1.50,2.15) and fibromyalgia (8.6% versus 4.9%, 

OR = 1 33, Ci = 1.35,2.5 1). 

Phase II participants and non-participants: Of 248 subjects (1 87 females, 60 

males, and 1 sex not reported) who screened positive, 176 (71%) agreed to be examined. 

A somewhat greater percentage of participants versus non-participants were fernale 

(79.0% versus 69.4% males) and participants were younger (mean age difference = 3.2 

years); otherwise, the two groups were demographicdy similar. Phase II participants 

and non-participants did not M e r  with respect to distribution of pain, the percentage 

with fiequent fatigue (92.0% versus 9 1.7%), or the percentage with fatigue that 

significantly limited activities (7 1 .O% versus 63 -9%). Age and sex-specific phase 11 

participation rates are presented in Tables 1 and 3. 



FMS prevalence in females: Among 184 women who screened positive for 

chronic widespread pain, 86 cases o f  FMS were confirmed (mean age = 49.2 years) and a 

m e r  3 1 cases expected (assuming the same percentage with FMS among the 49 Phase 

II non-participants as among the 137 who were examined) for a total of 1 17 cases [Table 

11. Not adjusting for Phase II non-participation, point prevalence is 4.2% (4.0%, 4.4%) 

[Table 21. Adjusting for non-participation, the estimate is 5.7% (5.5%, 5.9%). Weighting 

according to the number of adults in each household resuits in a prevalence estimate of 

4.9% (4.7%, 5.1%). In all three estimates, prevalence is one percent or less in women 

under 25, graduaily increases mtil late middle age, then steadily declines. 

FMS prevalence in males: Fourteen c e s  (mean age = 39.3 years) were 

identified among 39 mate subjects who were examined Fable 31. The unadjusted, 

response-adjusted, and response-adjusted plus weighted estimates for FMS prevalence 

were 1 .O%, 1.7% and 1 A%, respectively [Table 41. Similar to females, the prevalence of 

FMS in males is approximately one percent in the 18-24 year age group. Unlike females, 

the prevalence rem* low throughout He, between one and two percent There were no 

cases identXed in men over 64 years. 

Overali point prevalence: One hundred cases of FMS were confirmed among 

the 176 who were exarnined. The unadjusted, response-adjusted, and response-adjusted 

plus weighted estimates of FMS prevalence, adjusted both for age and sex, were 2.7% 

(2.6%, 2.8%), 3.8% (3.7%, 3.9%), and 3.3% (32%, 3.4%) respectively. 



Odds Ratios for Demographic variables: The demographic characteristics of 

100 confkmed FMS cases are presented in Table 5.  The likelihood of having FMS was 

not afEected by the number of adults residing in one's household. Less than a high school 

education was associated with having FMS versus chronic, non-FMS pain (compared to a 

university degree, OR = 3.45, CI = 2.00,5.97) as was havhg an annual household 

income less than $12,000 (compared to an annual income of no less than $80,000, OR = 

2.61, CI = 1.19,5.71) or being disabled (compared to working or in school, OR = 2.68, 

CI = 1 .O4,6.91).. There were increased odds of having chronic, widespread non-FMS 

pain (with or without FMS) among those who were divorced or separated (compared to 

those currently married, OR = 1.95, CI = 1.1 0,3.45). 

3.3 DISCUSSION 

Only since 1989 have researchea reported the prevalence of FMS in the 

community. Most early studies were in Westem Europe, where the prevalence of FMS 

varied fkom 0.7% and 0.8% in Denmark" and Finland14 to 2.0% in Gemany." 

Interestingly, the prevalence of FMS in poland16 (4.5%) and South AfKca (3.2%)" 

appears to be higher than in any Western European country. A possible exception is 

~ o n v a y . ' ~ ' ~  There are as yet no explanations for the international differences in FMS 

prevalence, and no published data as to variations w i t h  countries. 



Prior to 1995, estimates of FMS prevalence in the North Amencan general 

population were based entirely upon clhic studies; these estimates ranged fiom 1 .O%'" to 

15%? The first reported community prevalence study was perfonned in Wichita, 

Kansas,= where FMS prevalence was 3.2% in females, 0.5% in males, and 2.0% overall. 

Of 193 subjects examined, 18.9% (36) were found to meet the ACR criteria for FMS. 

We have confirmed 100 cases of FMS in a ondom, community survey of non- 

idtutionalized ad&. We generated three estimates of FMS prevalence, both for 

females and males. 

1) a corservative estimate using only connmied cases of FMS; 

2) an estimate including probable cases of FMS among subjects who screened 

positive for widespread pain but were not examined, an assumption we 

justified on the basis of it being impossible to determine whether or not FMS 

itseif enhanced or diminished an eligible subject's likelihood to participate in 

Phase II, and our own data that shows that Phase II nonqwticipants were 

demographically and symptomaticdy similar to padcipants; 

3) an estimate to adjust for over-representation by seniors in the sample. 

The three estimates were very sirnilar. An intermediate estimate of FMS 

prevalence among non-institutionalized females is 4.9% (4.7%, 5.1%) and 1.6% in males 

(1 3%, 1.9%), for a female to male prevalence ratio of approximateIy three to one. In our 

study population, the percentage of FMS cases that are female is 75.0% (71.2%, 79.7%), 

at the low end of what generally has been reported in cluiic studies? Roughly one in 



twenty adult fernales and one in sixty adult males currently have FMS. Besides female 

sex, risk factors for having FMS versus chronic pain fiom another source inchde middle 

age, low household income, and less than a high school education. These four risk factors 

also were identified in Wichita2* 

If London is representative of the adult population of Canada, FMS currently 

affects almost 700,000 Canadian adults. FMS is approximately four to eight times as 

common as rheumatoid arthritisyZ and much more common than systemic lupus? 

FMS generally is regarded to be a non-infectou, chronic, non-remitting, non- 

crippling and non-fatal disorder? This chanicterization is not supported by our data, 

especially in femaies, for whom FMS prevalence steadily rises fiom age 18 through 

middle age, then appears to decline steadily. Weighting according to the number of 

adults residing in each household reduces the increase in prevalence fiom early to late 

middle age, probably by Limiting over-cotmting elderly subjects living alone. 

Nonetheless, the peak FMS prevalence in the 55 to 64 year old age group remaios. 

There are at least three potential explmations for the observed age effect. The 

first is that FMS does remit, particularly in individuals over age 64. However, in a ten 

year, prospective shidy o f  EMS clinic patients, there were no cases of complete 

remissi~n.~ In an eight year Swedish midy of 49 FMS patients, remissions were 

described as 'rare'? 



A second explanation is selective mortulity: individuals with FMS are more likely 

to die than age- and sex- matched individuais in the general population. FMS could have 

a potentially fatal course itself, it could be a confounder through association with other, 

potentially fatal illnesses, or it could reduce survival in other conditions. Ch ic  studies 

already have demonstrated that FMS commonly co-exists with and rheumatoid 

arthritis:' diseases with a standardized mortality ratio (Sm) greater than one. 

A third hypothesis is that the differences across age groups reflect different years 

of birth (a cohort efect) rather than an age effect per se. Sometime in the past, there may 

have been an epidemic of FMS, specific to one particular age group. If FMS tnily is 

chronic, non-remitting and non-fatal, then this peak of FMS prevalence would follow 

this cohort as it ages. Further study of larger samples would permit a more accurate 

estimation of age, period and cohort effects. AUowing for this possibility, then the 

'epidemic of FMS' must be explained, and the potential especially for an infectious or 

other environmental cause must be re-examined. 

It is possible that our study was biased towards confirrning FMS in rniddle-aged, 

rather than older individuais, Solder persons with FMS are less likely to participate 

either in the initial screening nirvey or the confirmatory examination. However, several 

findings make this improbable. F h t ,  the representation of people over age 65 in the 

sample (15.2%) is very close to the proportion of the population in this age group 

(15.5%). Second, while the proportion of positive screens who participated in Phase II is 



lower among those 65 and older (58%) than among those under 65 years (75%), this 

lower participation rate is insufficient, by itself, to account for the difference in 

prevalence. 

One might argue that the fa11 in FMS prevalence commencing at age 65 supports 

the claim that FMS is  a product of an over-generous compensation system. This 

explanation is not supported by the higher prevalence of FMS in Poland and South a c a  

than in Western Europe and the U.S. Nor is it supported by the gradual decline in FMS 

prevalence, approximately three percent per decade after age 64, rather than a s h q  

decline at age 65. 

It is possible that the apparent decline of FMS prevalence in those over age 64 is 

a result of a bias towards selectively sweying well eiders at home, as opposed to more 

il1 elders in institutions. In 199 1,6300 Londoners, 1.8% of the population, did not reside 

in pnvate households. We can estirnate the effect of institutionalized adults on FMS 

prevalence on females age 65 and older. Assume that half of the 6300 institutionalized 

persons in London are female, and that 50% of these femdes are 65 or older. If 10% of 

them have FMS (double the rate in the non-institutionalized) it would d a t e  the crude 

estimate of FMS prevalence in women over 64 fiom 3.6% (2.7%, 4.8%) to 3 -7% (2.8%, 

4.9%). This compares to a cmde prevalence of 8.5% in the 55 to 64 age group (6.8%, 

10.6%). Hence, even correcting for a prevalence of FMS among institutionalized 

females that is double that of non-institutionalized females, there is a statistically 

significant decline in prevalence in women 65 and older. 



in summary, we found FMS to be a cornmon illness, especially among middle- 

aged women and persons of lower socioeconomic status. 
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Figure 1: The LFES Screening Questionnaire (LFES-SQ) 

Pain criteria 

1. In the pst three months, have you had pain in muscles bones or joints, lasting at least 

one week? 

2. Have you had pain in your shoulden, arms or hands? On which side? Right, left or 

both? 

3. Have you had pain in your legs or feet? On which side? Right, left or both? 

4. Have you had pain in your neck, chest or back? 

Meeting the pain criteria requires 'yes' responses to al1 four pain items, and either 

1) both a right and left side positive response, or 2) a both sides positive response. 



Table 1: Confirmed and estimated female cases of FMS in the survey sample. 

Females In Number 
1991 London (EL percent) 

Age Group ' census sutveyed 

18-24 1881 3 291 (1.5%) 
25-34 3281 5 452 (9.4%) 
3 5 4  27550 474 (1.7%) 
46-54 18705 276 (1 5%) 
55-64 14770 200 (7.4°/0) 
65-74 13470 216 (1.696) 
?S+ IO460 143 (1.4%) 

Subtotal 135983 2052 (1.5%) 
Age unknown O 38 

Total 3 35983 38 

C 

Number 
(+) screens 

9 
21 
46 
34 
35 
31 
IO 

786 
1 

187 

D 

Number 
(& percent) 
examlned 

6 (67%) 
16 (76%) 
36 (78%) 
27 (79%) 
28 (80%) 
21 (60O/o) 

3 (30%) 

137 (74%) 
NIA 

E 

Confirmed 
FMS cases 

2 
9 

26 
1Q 
37 
31 
2 

86 
NIA 

F 
(GD) x (E 1 D) 

Estimated 
unconfirmed 
FMS cases 

1 
3 
8 
5 
4 
5 
5 

31 . 
NIA 

G 
(E + F) 

Estimated 
Total 

FMS cases 

3 
12 
34 
24 
23 
16 
7 

1 l? 
NIA 

a NIA = not applicable 



Table 2: The prevalence of FMS in non-institutionalized adult females - London, Ontario 

= (E / B) from Table 1 = (G 1 B) from Table 1 

Prevalence countlng conflnned & 
Prevalence If onty conflnned Prevatence il contîrmed & unconflrmed cases, also welghted by 

Age Group FMS cases counted' unconfirrned FMS cases counted" # of adults ln each h o u ~ e h o l d ~ ~  
, 

7ns prevelenco estlmats Is the nurnber of conflpeâ FMS cases In each age group, dlvlded by lhe number suweyad in thet age group. 
The prevel&nm es!lmels was adjusla for Phasa II non.particlpatlon, dlvldlno lhe esllrneted lolel number of FMS cesas by lhe number survayed In eqch ags group, - The prevalence ~ s t l m a l ~  adjusîs for Phase II n~n-padldpatl~f~, end welghb accordhg to the number of adults In @@ch housshold. - EsIfmale adjusted for age uslng dlred age standardlzallon and the 1801 London census. 



Table 3: Confirmed and estimated male cases of FMS in the suwey sample. 

Age Group 

Subtotal 
Age unknown 

Total 

Males In 
1991 London 

census 

Number 
(& percent) 
surveyed 

C 

Number 
(+) screens 

6 
90 
18 
12 
9 
4 
O 

'5 9 
1 

60 

D 

Number 
(8 percent) 
exarntned 

6 (100%) 
5 (50%) 

13 (72%) 
6 (50slo) 
7 (78%) 
2 (50%) 

O 

39 (66940) 
NIA 

E 

Confirmed 
FMS cases 

3 
3 
4 
2 
2 
O 
O 

54 
NIA 

F 
(C-D) x (E 1 D) 

Estimated 
unconfirmed 
f MS cases 

8 
NIA 

G 
(E+ f) 

Estimated 
Total 

FMS cases 

3 
6 
6 
2 
3 
O 
O 

22 
NIA 

NIA = not applicable 





Table 5: The demographic profile of confirmed FMS cases. 

% female 86.0% 

mean age (years) 
males 

fernales 

marifal status 
% never married 

% mamed 
% divord/separated 

% widowed 

education 
% c highschool 
% highschool 

% some college 
% some university 

% univenity degree 
% other 

household incorne 
% with < $12,000 10.9% 

% with $12,000 - $29,999 16.4% 
% with $30,000 - $59,999 27.4% 
% with $60,000 - $79,999 4.1 % 

% wÏth > $80,000 4.1% 

The response rate was not 100% for aU quesüm. 

' p c 0.05 



APPENDIX A: Formulae to calculate FMS Prevalence 

Estimate #1: confirrned FMS cases x 100% 

total Phase 1 participants 

Estimate #2: confirmed FMS cases + (D x Phase II refusalsl x 100% 

total Phase 1 participants 

where p = the proportion of Phase II participants in whom FMS has been 

confirmed. 

Estimate #3: Z(confirmed FMS cases x II:) + (D x ElPhase II refusals x n3 r 100% 

Z(Phase I participants x ni) 

where n, = the number of adults living in the 'ih' household. 
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CEIAPTER 4 
THE LONDON PIBROMYALGIA EPIDEMIOLOGY STUDY (LFES): DIRECT 

HEALTH CARE COSTS OF FIBROMYALGIA SYNDROME (FMS) IN 
LONDON, ONTARIO' 

4.0 Introduction 
4.1 Methods 
4.2 Resuits 
4.3 Discussion 

4.0 INTRODUCTION 

Musculoskeletal (MSK) disorders contribute greatly to chronic disability and 

health seMces utilization in developed economies. In the USA, an estimated 37 million 

individuals (14.5% of the US. population) suffered f?om arthntis in 1989.' 

Musculoskeletal disorders account for 15% of work loss days in the USA* and 14 -1 7% 

of work loss days in Great Britain.' In Canada, one million adults have physical 

disabilities secondary O MSK illness, a prevalence of 50.1 per thousand! Sixteen 

percent of respondents in the 1980 Canada Health Survey (cHS)' and 14 percent in the 

1990 Ontario Health Survey (OHS)' reported having either arthritis or rheumatism. In 

each study, 'arthritis and rheumatism' was the most comrnonly reported cause of  chronic 

disability, and the second most fiequent cause of two week disability (after respiratory 

illness including rhinitis). These findings were consistent across al1 adult age groups. In 

A version of this chapter was submitîed for publication to the Néw EnglandJournal of Medicine 
White KP, Speechley M, Harth M. astbye, T. The London Fibromyalgia Epidemiology Study (LFES): 
Direct Health Care Costs of fibromyalgia syndrome (FMS) in London, Ontario, 1997, 



addition, people afEected by arthritis and rheumatism use more health services than the 

general and the costs of MSK ihess  may be increasing. In 1980, MSK 

disorders in the U.S. accounted for an estimated $21 billion in health care costs and lost 

wages, equivalent to approximately one percent of the country's Gross National ~roduct .~ 

A more recent survey, perfonned between 1990 and 1992, estimated the same costs as 

$149.4 billion, or 2.5% of the GNP? 

Fibromyalgia Syndrome (FMS), also known as fibrositis, is a common fonn of 

non-articular rheumatism associated with chronic generalued musculoskeletal pain, 

fatigue, and a long list of other ~ornplaints.'~ Clinic studies indicate that FMS patients are 

as adversely afTected by their symptoms as patients with rheumatoid arthntis (RA), and 

more so than osteoarthritis (OA) patients."*1fi3 For several reasons, including a relative 

dearth of specific physical, laboratory and radiographie kdings, the concept of FMS has 

met with much skeptici~rn,~~~"'~ and has attracted less research interest than other less 

comrnon musculoskeletal disorders." 

We sought to identify between 50 and 100 individuais livîng in the comrnunîty 

with codkned FMS, in order to estimate direct health care costs for individuals with 

FMS, compared to several general population control groups. Previous population-based 

samples fkom other corntries generally have been too small to assess costs. To our 

knowledge, our 100 codkmed community cases of FMS represent the largest cohort of 

community FMS cases reported. These cases will be compared to: 1) 76 geneml 

population controls with chronic widespread musculoskeletai pain in whom FMS has 



been excluded; 2) 135 groupmatched general population controls without chronic 

widespread pain; and 3) 384 pair-matched general population controls fiom the Ontario 

Health Insurance Plan (OHIP) billing database. 

4.1 METHODS 

This was a three phase study. Phase 1 was a random telephone survey of non- 

institutionalized adults to identify possible cases of FMS. In Phase II, individuals with 

widespread, chronic pain were examined to identify FMS cases and collect additional 

health data. In Phase III, we compared direct health care cos& in FMS cases v e m  

controls. The protocol was approved by the Review Board for Research involving 

Human Subjects at the University of Western Ontario, London, Ontario. 

4.1 .O Phase 1: Screening for chronic widespread pain 

The target population was London, Ontario, a community of 341,320 persons 

(1991 census) in Southwestern Ontario. London was selected because it is 

demographically representative of other mid-size Canadian cities outside of Quebec. 

Phase I data were collected fiom November 1994 to March 1996, inclusive. The 

sampling frame was a cornputer-generated list of 19,500 seven digit telephone numbers, 

equally distributed among the 39 telephone exchanges in London. Each sampling unit 

was a London residence with at least one telephone number, selected by raudom digit 



diaiing (RDD) (approximately 1% of London households do not have telephone service). 

One person per household was eligible to be interviewed, that being the adult (age 18 

years plus) with the moa recent birthday as of the date of initial telephone contact; this 

method for subject selection has been validated previously.'a 

A sample size of 3375 completed screening inte~*ews wodd ailow for 80% 

power to detect a $200 or greater difference in annuai OHIP spending between shidy 

groups. 

Subjects screened positive if they reported widespread pain of at least one week's 

duration over the preceding three months; details of the screening phase and 

instrumentation are presented elsewhed9 Subjects also were asked questions on 

demographics selected fiom the Ontario Heaith Survey (OHS).20 

4.1.1 Phase II: Confirming or excluding FMS; data collection 

All subjects who screened positive in Phase I were invited to be evaluated by one 

of two rheumatologists (KPW, MH) to confirm or exclude FMS. The evaiuation 

consisted of questions on the distribution and duration of pain, followed by digital 

palpation for tendemess at the eighteen fibromyaigia points specified by the Amencan 

College of Rheumatology (ACR))' applying 4 kg pressure at a rate of 1 kg per second. 

Based upon the results of the examination, subjects were identifîed either as FMS cases 

(FC) or pain controis (PC). In a pilot study of 25 consecutive rheumatology clinic 



outpatients, 12 with FMS, the two examiners had agreed on the presence or absence of 

FMS in al1 cases (K = 1.00). 

FC and PC then completed a detailed health questionnaire, including: 1) 12 

items on the use of medications and dmgs over the preceduig 4 weeks, selected fiom 

Section B of the Ontario Health Survey (OHS) questionnaire; and 2) 18 items on the 

use of health services over the preceding 12 months, and the preceding 14 days, fiom 

Section C of the OHS. 

For each FC confirmed in Phase II, two general controls (GC) without chronic, 

generalized pain, matched for age and sex, were selected during subsequent telephone 

interviews. The same Phase II Health Questionnaire that was completed by al1 FC and 

PC subjects was mailed to al1 GC subjects, accompanied by an intmductory letter, an 

information letter and consent form, and a pre-addressed, pre-stamped envelope. General 

control subjects who had not retumed the completed questionnaire were re-contacted by 

telephone within three weeks. 

4.1.2 Phase III: Estimating Direct Health Care Costs 

Al1 FC, PC and GC subjects were asked to participate in a group cornparison of 

annuai health services costs to the provincially manage& public health insurance 

program, the Ontario Heaith Insurance Plan (OHIP). In Ontario, OHIP is the primary 



source of reimbursement for physician, laboratory and imaging services, and also covers 

many services provided by non-physician health care providea. The OHIP detailed 

daims fiie for each consenting subject was entered to access d l  individual billing claims 

for the twelve months of 1994, the year pnor to Phase II data collection. For each 

subject, health care u t i l idon for the year 1994 was calculated as 1) the quantity of 

heaith services used in 1994, and 2) the cost, in 1994 Canadian dollars, of health 

seMces billed in 1994. Clairns then were subdivided into: 1) reimbursement of 

physicians, 2) reimbursement of other health care professionals, 3) laboratory costs, and 

4) radiology costs. These costs then were aggregated for the three groups. 

4.1.3 Phase III Data Analysis 

The SAS statistical packageU was used to analyze group differences in mean 

annual number of senrices and annuai OHIP costs, using 1) linear regression adjusted for 

age and sex and 2) where appropnate, the Wilcoxon Rank Sum test to adjust for non- 

homogeneous group variances. Post-hoc testing, for parametric and non-parametric 

anaiyses, respectively, involved: 1) Scheffe's test to adjust for groups of dinerent sizes, 

and 2) the Kniskal-Wallis test. Fibromyalgia cases also were compared to age-, sex- and 

geographically-matched controls fiom the OHP database, with four OHIP controls (OC) 

randomiy selected for each FC. Group means for annual number of services and annual 

OHIP costs were compared using Student's t-test for paired samples; the mean of each 

matched group of four OC subjects was calculated and compared to the correspondingly 

matched FC subject 



4.2 RESULTS 

To achieve the required sample size, 16,769 telephone numbers were dialed, 

resulting in 4674 eligible contacts, of whom 1279 (27.4%) refused to participate. This 

resulted in 3,395 completed screening interviews: 2,090 (6 1.6%) female, 1 ,290 (3 8.0%) 

male; 15 subjects refused to identify their sex and were excluded fioxn M e r  anaiysis 

(0.4%). Because the sarnple sex distribution differed fiom the 199 1 London Census 

(fernales = 52.7% of adults) al1 subsequent data analyses were adjusted for age and sex, 

where appropriate. 

Among the 3395 subjects who were screened, 248 screened positive for 

widespread musculoskeletal pain and were invited to be exarnined; 176 (7 1 %) agreed. Of 

these, 100 were found to meet the ACR criteria for FMS. 

Direct Health Care Costs: Although 100 FC ultimately were identifie4 

had been confimied by the end of the telephone survey. Hence, 172 subjects (two 

controls per FC) were recniited to the GC group; 135 completed questionnaires were 

retumed (78.5%). The three interna1 study groups (FC, PC and GC) were sîmiiar in mean 

age (47.8,47.2 and 44.5 years, respectively; NS). Fewer PC were female (67% versus 

86% and 82% in the FC and GC groups, respectively; p < 0.003). FC generally were less 

educated than GC @ < 0.05). Otherwise, the groups were demographically similar [Table 

11. 



Annual utilization of OHIP sponsored health seMces and direct health care costs 

biiied to OHIP are presented in Table 2. Five FC, 9 PC and 41 GC refused to participate 

in this part of the study. The 41 GC who refiised to participate were slightly younger 

than the 94 GC who did participate in Phase III (39.1 versus 46.0 years, p = 0.0 1); they 

were not different with respect to sex distribution, marital stahis, education level or 

household income. They also did not differ with respect to mean duration of symptorns, 

seventy of pain or fatigue, number of symptoms, number of major symptoms, or FIQ 

score. 

Health senrices and direct costs were highest for the FC group, both with respect 

to total annuai costs and costs for each of the four cost sub-categories. Consistently, PC 

had the second highest annual use of services and costs, followed by pair-matched 

subjects fiom the OHIP database (OC), with the GC having the lowest annual use of 

services and costs. The mean annual total number of health services used was 53.2 for 

FC, and 39.8,28.6 and 24.9 respectively for the remaining three groups: PC, OC and GC 

(F = 9.46, df .  255, p < 0.0001). Annual cos& were $1028 (standard deviation = $1 182) 

for FC, and $751, $536 and $463 for the other three groups, respectively (F = 8.28, d X  

255, p < 0.0003). In both instances, the statistical merence in group means was 

between the FC and GC groups. Details regarding specific services utilked are presented 

in Table 2. 



FC subjects reported more fiequent visits over the preceding year to see 

physicians than either PC or GC subjects @ < 0.000 1) [Table 31; similar results were 

obtained when subjects d l e d  the previous two weeks @ < 0.0001). They also reported 

more visits to physician specialists over the preceding year than the GC group (p < 

0.003). Males with FMS reported more a ~ u a l  visits to an emergency department than 

males in either control group (p < 0.005). Fibromyalgia cases and pain controls used a 

greater number of prescription drugs (p < 0.0001), and consumed both prescription (p < 

0.0001) and over the counter (OTC) @ < 0.0001) dmgs on more days over the prior two 

weeks than did subjects in the GC group. 

4.3 DISCUSSION 

To ou knowledge, only one other community-based s w e y  has reported on heaith 

seMice utilization and costs associated with FMS. Wolfe et al found that 36 confirmed 

cases of FMS randomly suxveyed in Wichita Kansas reported utilizing more health 

services than did the generai population? In a subsequent clinic study of FMS patients 

at six centers across the U.S., including Wichita, the average FMS patient u t i k d  $2,274 

U.S. ann~ally.'~ Hospital costs were more than twice that for outpatient visits. 

Our 100 M S  cases reported using more medications and health services than 

either of two control groups, including those with chronic widespread pain without FMS. 

The differences in medication use were both for prescribed and over-the-counter 

medication. The Merence in self-reported health services use primarily was for 



physician services, rather than seMces by other health professionals. These differences 

were present both for one year and two week recall. Most of the services utilîzed were 

provided on an outpatient basis, the average individual with FMS spending ody two days 

as a hospital inpatient per year, compared to twelve outpatient visits to physicians 

annuaily . 

It is somewhat surprishg that males, not females with FMS, utilized emergency 

department services more than did controls. It may be that males were less likely to 

utilize the services of their family physicians; males with FMS reported somewhat fewer 

visits to their family physicians over the preceding year (6.9 versus 9.6 visits for 

females). More numerous or more severe symptoms might lead certain patients to seek 

emergency care, rather than the care of their family physician, but there were no sex 

differences in symptorn quantity or severity. 

Direct health care costs incurred by the Ontario Health Insurance Plan (OHIP) 

were higher for FMS cases than any of the three control groups, including those with 

chronic widespread pain without FMS. The total cost of health services rendered to FMS 

cases was IE 1 O28 annually (1 993 Canadian dollars). This excludes a number of health 

services not reimbursed by OHIP, such as visits to dentists, psychologists, 

physiotherapists in private practice, and certain alternative health practitionea, and 

certain elective procedures such as cosmetic surgery. It excludes the costs of 

medications, which can be considerable. It also excludes other, difficult to measure direct 

costs such as those for clinic stafnng and maintenance. 



Accepting these limitations to our data, we still can rneasure accunitely the 

difference between annual reimbursement costs for FMS cases versus general population 

controls fiom the OHIP database, wfiich was $493 per mum. Multipiied by an 

estimated 700,000 adults with FMS Canada wideyu this represents almost $350 million in 

net direct health care costs attributable to FMS across Canada in 1993. The lion's share 

of this was for physician services, approximately $250 million annually. The estimated 

reimbursements for other health professionafs, laboratory and radiology services were 

$21 million, $41 million, and $23 million, respectively. These costs are only a 

percentage of the actual costs of FMS, which also would include indirect costs such as 

lost income and insurance pensions, the last of which has been estimated as high as $200 

million annuall~.'~ Data fiorn the U.S. 1990- 1992 National Heaith Interview Survey 

(NHIS) suggest that somewhat less than 50% of the costs of musculoskeletal illness are 

direct health care costs? If this is true for FMS, then the net annual cost of FMS in 

Canada likely exceeds $700 million. 

In sumrnary, we found FMS to resdt in substantial expenses, at least to the health 

care system. Irrespective of whether one views it as a legitimate medical condition or a 

medicahtion of a social phenornenon, the costs of FMS suggest the need for M e r  

investigations into its etiology and treatment. 



List oil Tables 

1. Demographic cornparison of FMS cases (FC), Pain controls (PC) and General 

controls (GC). 

2. S e ~ c e s  reimbursed and amount paid in 1993 by the Ontario Health Insurance Plan 

(OHIP). 

3. One year utilkation of health services by group: FC, PC, HC. 



Table 1: A demographic cornparison of FMS cases (FC), 
Pain controls (PC), and General controls (GC). 

mean age (years) 
% fernale" 

marital status 
% never married 

% mamed 
% divorcedkeparated 

% widowed 

education* 
% highschool 
% highschool 

% some college or university 
% university degree 

household income 
% with < $12,000 

% with $12,000 - $29,999 
% with $30,000 - $59,999 
% with $60,000 - $79,999 

% with > $80,000 

The respwe rate was not 100% for al1 questions. 

p c 0.05, * p c 0.005 



Table 2: Services reimbursed and amount paid in 1993 by Ontario Health Insurance Plan (OHIP) 

Physlcian services 
# services 
amount pald 

Other provlder ~etvlces 
# services 
amount pald 

Laboratory servlces 
# sewlces 
amount pald 

Radlology sewlces 
# services 
amount pal d 

Total services 
# s W V ~ S  

amount pald 

Al1 analyses were Bonferoni corrected; stalistical signiflcance if p < (0.05 / 10) = 0.005 
a FC, PC and GC are Independent samples; were compered by linear regresslon, adjusted for age and sex. 
* FC and OC are interdependent samples; were compared by paired Sludent's t test, 
'FC>GC.OC 'FC>GC 'FC>OC 'FC>PC,GC.OC 



Table 3: One Year Utilization of Health Services by Group: FC, PC, OC 

mean services used 

visits to al1 M D P  ' 12.1 6.9 4.3 
visits to speclalists* ' 2.9 1.1 1 ,O 
visits to psychiatry 3.0 2.3 1.7 

visits to therapists 8.1 7. O 3.4 
visits to other health professionals 7.4 3.5 2.2 

hospital days 2. O O, 3 0.4 

current prescribed medicatians** 2.8 1.9 0.9 - 

All statlstical analyses were Bonferroni corrected, wlth signlficance et p < 0.005. 

* p < 0.005, ** p < 0.0001 
F C > P C ~ ~ ~ G C  ' F C > P C > G C  
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CHAPTER 5 
THE LONDON FIBROMYALGLA EPIDEMIOLOGY STUDY (LFES): 

COMPARING THE DEMOGRAPHIC AND CLINICAL CHARACTERISTICS IN 
100 RANDOM COMMUNITY CASES OF FIBROMYALGIA 

SYNDROME (FMS) VERSUS CONTROLS' 

5.0 Introduction 
5.1 Methods 
5.2 Resdts 
5.3 Discussion 

5.0 INTRODUCTION 

Fibromyalgia (FMS) may have existed for centuries. It may have affected the 

biblical writer, Job.' However, it was not until the 1 970's that a concerted effort was 

made to characterize FMS. These early studies focused upon the ciinical features of 

FMS among patients presenting to rheumatology c1inics.J which resulted in a senes of 

diagnostic and classification aitena for FMS? 

There are limitations to using clinic or hospital studies to make inferences about 

the dinical characteristics of a chronic disorder such as FMS. First, subspecialty clinic 

and hospital populations are not representative of the general population. In general, 

females are more Lücely than males to seek medical attention." Certain age groups 

' A version of this chapter will be submitted for publication to Arthrilis and Rheumati3m. 
White KP, Speechley M, Harth, 0stbye TI The London Fibromyalgia Epidemiology Study (LFES): 
Comparing the demographic and dinicai characteristics in 100 randorn community cases o f  fibrornyalgia 
syndrome (FMS) versus controls. 1997. 



receive more medical attention than others? Because illness is a common reason for an 

individual to leave the workforce, it is reasonable to assume that non-working individuals 

will be more il1 and hence use more health seMces than those who work; this has k e n  

called the healthy w o r k  effect.Io Different ethnic backgrounds utilize westemized 

medical care to varying degrees.l1J2 Second, evidence suggests that chronic 

musculoskeletal pain tends to be milder and less chronic in the community than in 

specialty clini~s.l~*'~ The same is tnie for rheumatoid arthritis.15 Third, psychiatric 

distress rnay play a major role in health care seeking behaviour among patients with FMS 

and other disorders;'4" relying solely on clinic data may result in an erroneous association 

between psychological distress and the iilness of interest, when in fact the true association 

is between psychiatric distress and heaith care seeking behaviour. Taking such 

considerations into account, Frederick Wolfe has described eloquently the fibromyalgia 

finnel,' a mode1 in which individuals in the community who have FMS are quantitatively 

and qualitatively different fkom individuals who become enroiled as subjects in clinical 

studies. 

To date, oniy two published, controlled studies have described the clinical 

characteristics of FMS in the general population."-l9 These reports descnbe 8 and 36 

individuals with FMS, respectively. In the fïrst, al18 subjects were female. Both studies 

are Limited by the relatively small number of confhmed FMS cases. We present data on 

100 randomly-selected, confirmed community cases of FMS (FC), with respect to 

demographic and clinical characteristics. We compare these 100 FC to two cohorts of 

similarly recruïted controls. Our objective was to idente  demographic and clinical 
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features that distinguish FMS fiom chronic widespread pain that does not meet FMS case 

criteria. 

5.1 METHODS 

5.1 .O Subject recruitment and data colIection 

The study involved three groups: 

1. 100 FMS cases (FC), codirmed in an examination by a rheumatologist (either 

KPW or MH), using the 1990 Amencan College of Rheumatology (ACR) 

classification criteria;= 

2. 76 pain controls (PC) with recent widespread musculoskeletal pain of at least 

3 rnonths duration (widespread pain defined as pain above and below the 

waist, on the nght and le fi side of the body, and hvolving both the axial and 

perippheral skeleton), in whom FMS was excluded by examination; 

3. 13 5 general controls (CC) without recent widespread musculoskeletal pain, 

group matched with FMS cases for age and sex. 

Al1 FC, PC and GC were recniited in a three phase, cross-sectional telephone 

suntey of non-institutionalized adults. The target population was London, Ontario, a 

cornmunity of 341,320 persons (1 99 1 census) in Southwestern Ontario. London was 



selected because it is demographically sirnilar to other rnid-size Canadian cities and 

Canada on the whole outside of Quebec. Subjects in these groups were recruited as part 

of a random digit dialing telephone swey  of 3,395 non-institutionalized London adults. 

The survey method and the screening instrument have been described in detail 

el~ewhere.~'" 

The initial telephone interview included 10 questions on demographics (sex, birth 

year, birth month, marital status, number of adults residing in the household, work status, 

number of months working in past 12 months, full-time or part-time work status, highest 

education level achieved, and estimated annual household incorne), all following the 

Ontario Health Survey (OHS) format. 

Among 3,395 abjects who completed the telephone interview, 248 screened 

positive for chronic, widespread musculoskeletal pain. Al1 248 were invited to be 

examined by a rheumatologist; 176 (71%) agreed and were examined for fibromyalgia 

tender points. Based upon this examination, we identifiied 100 FC and 76 PC. In 

addition, each subject's hands were examined for evidence of osteoarthritis (OA), 

rheumatoid arthritis (RA), other arthritis, or other muscuioskeletaI pathology. M e r  this 

examination, FC and PC completed a more detailed health questionnaire. 

For each of the 86 FC who had been confirmed by the t h e  the telephone m e y  

was completed, two age- and sex-matched intemal controls were recniited to be general 

population controls (GC) during subsequent telephone interviews. Al1 GC were mailed 
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the sarne Health Questionnaire that was completed by FC and PC, accompanied by an 

information letter and consent form, and a pre-addressed, pre-starnped envelope. 

Subjects who had not returned the completed questionnaire were re-contacted by 

telephone within three weeks; 135 of 172 questionnaires (78.5%) were returned 

completed. 

The questionnaire completed by al1 FC, PC and GC included: 

1. one item to ver@ birth date; 

2. four items on pnor diagnoses of arthritis, rheurnatism, fibrornyalgia or other 

medical illnesses, and one item on past surgical procedures; because of cost 

constraints, we did not perform investigations to c o n f i  or exclude CO-morbid 

conditions; 

3. five questions on general health fiom the OHS, with items on overail health, unial 

level of happiness, and usual pain expenence, al1 on 5 point Likert scales, and 

items on level of life stress and satisfaction with health on 4 point Likert scaies; 

4. seven questions on women's health issues, fiom the OHS; 



5. eight questions on the omet, course and severity of pain and fatigue, including 

100 mm visual analog scales for pain and fatigue severity; 

6. a 41 item checklist of symptoms, denved fiom a review of the clinical literature 

on fibromyalgia and chronic fatigue syndrome; construct validity was assessed by 

two independent rheumatologists with research interests in FMS; subjects were 

asked to rate each symptom as absent, a minor problem or a major problem over 

the preceding two weeks; 

7. four 100 mm visual analog scales for severity of moming tiredness, stiffness, 

anxiety and depression. 

5.1.1 Data Analyssis 

For the purpose of group comparisons, the three groups, FC, PC and GC were 

considered to be independent of each other; dthough subjects in the GC group had been 

matched with FC subjects, they were group-matched, rather than pair-matched. Where 

appropriate, aLl analyses were adjusted for age and sex. SPSSn or SAS2' were used for 

data management and analysis. 

Unniariate anaiysk For demograp hic characteristics, nominal data were anaiyzed 

using Pearson chi-square, for males alone, females alone, and males and females together. 

In aii instances, there was no ciifference in the results for men versus women, so the data 



are presented for males and females together. We initially treated ordinal data as 

continuous, solely to determk if either age or sex were CO-variants, using Analysis of 

Co-Variance (ANCOVA). Age was a covariate for almoa al1 of the ordinal demographic 

variables. Only for household Uicome was sex a covariate. Mantel-Haenszel chi-square 

test for Iinear trend was performed for each ordinal dernographic variable, adjusting for 

age by creating subsets by 15-year age groups. For household incorne, males and females 

initialiy were analyzed separately; since there was no difference in the results for the two 

sexes, the results for males and females are presented together. Continuous variables 

were analyzed using ANCOVA. Where a group effect was found, we performed One- 

Way Analysis of Variance (ANOVA), with Scheffe's test for groups of unequal size post 

hoc. Because sex was a covariate for age, the results of One-Way ANOVA are presented 

for males and females separately. 

For clinical characteristics, the group cornparison of prirnary interest was FC 

versus PC. Data fin were analyzed for males and femaies separately, uskg Pearson's 

chi-square. Because no sex ciifferences were noted, m e r  analyses combined males and 

females. A group cornparison of secondary interest was females versus males with FMS. 



Multivariate aoalysk: To determine which demographic and clinical 

characteristics distinguish FMS fiom non-FMS widespread pain, hienuchical logistic 

regression was performed on subjects in the FC and PC groups, using the presence or 

absence of FMS as the dependent variable. Independent variables tested included age and 

sex, and al1 demogxaphic and clinical variables found to have group differences at p < 

0.10 on univariate analysis. The resuits of two different methods for regression, forward 

conditional and backward conditional, were sirnilar, but not identical; a final mode1 was 

consbmcted using those variables shared by both methods. 

5.2 RESULTS 

5.2.0 Demographic Characteristics (univariate analyses): FC Versus 

Controls 

The mean age of 100 FC was 47.8 years, with an age range of 19 to 86 years. FC 

were similar to PC in mean age (mean dEerence = 0.6 years) [Table 11. Eighty-six 

percent of FC were femde, compared to 67.1% of PC @C2 = 10.05, df 2, p c 0.0 1). FC, 

PC and GC differed with respect to education level (Mantel-Haenzsel X' = 20.65, df 10, 

p < 0.05); a greater percentage of FC had less than a high school education (29.6% versus 

18.4% and 15.0%, respectively), and more GC had a university degree (28.3% versus 

1 1.2% and 1 1.8%, respectively). The three groups were not different with respect to 

marital sbtus or annual household income. 



Females with FMS were no different than either PC or GC with respect to pnor 

pregnancies, deliveries or contraceptive use; there were no differences between the three 

groups with respect to mean age at first pregnancy. 

5.2.1 Clinical Characteristics (univariate analyses): FC versus controls 

FC females had an average of 14.4 fibromyalgia tender points, while males had 

14.1. These numbers were quite different than female and male PC, who had a mean of 

6.7 and 4.4 tender points, respectively (t = 21 .O, df 174, p < 0.001). [Table 21. On 

100 mm VAS, FC reported a greater severity of pain (f = 13.5, df 1,235, p < 0.000 1) and 

fatigue (f = 18.4, df 1,235, p c 0.000 1) than either control group. The mean duration of 

symptoms was 1 1.1 years for females, and 9.0 years for males, but this was not different 

fiom controls. Despite a mean 1 1 .O years of symptoms, only 28 of 100 FC previously 

had been diagnosed with FMS. 

Slightly more than half of the FC reported the onset of their symptoms as having 

occurred over more than one week, compared to slightly less than halfof the PC. No 

more FC than PC recalled a specific event that precipitated their symptoms; slightly less 

than half in each group reported such an event. Dating back to the time of their omet of 

symptoms, four times as many FC reported a worsening versus an improvement of 

symptoms over time, but FC and PC did not differ with respect to their perceived course 

of symptoms since onset. 



FC reported a mean 22.6 symptoms and 9.1 major symptoms on a 41 symptom 

checklist, compared to 15.9 and 4.0 respectively for PC, and 8.1 and 1.1 respectively for 

GC (f = 116.5, df 2,308, p < 0.0001; and f = 88.5, df 2,308, p < 0.0001) Fable 31. The 

range with respect to the total number of symptorns reported was 4 to 41 among FC; for 

major symptoms, zero to 27. FC reported wone overall health, more unhappiness, a 

greater effect of pain on activities, more dissatisfaction with health (al1 at p c 0.0001) and 

more life stress @ < 0.005) than either control group. 

The most comrnoniy reported symptoms among FC, besides musculoskeletal 

pain, were fatigue (1 00%), non-restorative sleep (92%), weakness (go%), insomnia 

(84%), numbness in hands andfor feet (82%), headaches (82%), increased irritability 

(8 1%), severe fatigue lasting 24 hours after minimal activity (77%), panic attacks (77%), 

pain worse in cold weather (74%), depression (72%), difficulties with concentration 

(71%) and dizziness (70%). Despite 70% reporthg dizziness, only 6% reported fainting 

in the previous 2 weeks. 

The most common major symptoms were pain (77.3%), fatigue (77.3%), severe 

fatigue lasting 24 houn after minimal activity (77.0%), non-restorative sleep (65.7%), 

and insomnia (56.0%) Fable 41. 

At a Bonferroni corrected p < 0.00 1, ten symptoms were found on univariate 

analysis to distinguish FC fiom PC: fatigue, severe fatigue lasting 24 hours after minimal 



activity, weakness, non-restorative sleep, cervical adenopathy, pain, panic attacks, 

difficulties with memory, and insomnia. 

SUay-fou. percent of FC, 59% of PC and 19% of GC reported h a k g  previously 

been told they had arthritis (p c 0.0001). Nine FC (9.0%, CI = 5.8%, 13.7%; 7 female) 

reported having been diagnosed previously with RA, al1 of whom had evidence of RA on 

examination of their hands. One PC reported having been diagnosed with RA, and 

another with Jweniie RA (a total of 2 out of 76; 2.6%); neither had physical evidence in 

their hands to support these diagnoses. Sixteen percent of FC and 19.7% of PC reported 

having been diagnosed with OA; 22.0% of FC and 35.8% of PC had hand evidence of 

OA. There were no statistical differences between FC and PC with respect to the self- 

reported or connmied prevalence of RA or OA. Two FC had been diagnosed by a 

rheumatologist as having systernic lupus erythematosis. One PC had been diagnosed 

with Sjogren's Syndrome. 

5.2.2 Males versus females with FMS 

Females with FMS were almoa 10 yean older than males with FMS (49.2 vernis 

39.3 years; t = 2.5, df 98, p < 0.02). Fable 51. The age range also dinered for males (20 - 
59 years) vernis females (19 - 86 years) with FMS (2 = 23.2, df 13, p = 0.04). Females 

reported more major symptoms on the 41 symptom checkkt (9.6 versus 6.4, 

respectively; f = 6.0, CE 1,82, p = 0.02). In no other way were femaies with FMS 

significantiy diffierent fiom males with FMS. Our analysis included logistic regression, 



with a11 4 1 checklist items as independent variables. Only two symptoms, axillary 

adenopathy @ = 0.003) and diainess @ = 0.006) even approached the Bonferroni 

adjusted p < 0.001. The total number of major symptoms, which had been statistically 

different on univariate d y s i s ,  was not retained in the multivariate model (p = 0.02). 

5.2.3 Multivarîate anaiysis 

On forward conditional regression, six variables remained in the FMS model: 

weakness @ = 0.0003), pain seventy @ = 0.0008), glanddar swelling in the neck 

@ = 0.003), severe fatigue lasting 24 hours after minimal activity @ = 0.004), severity 

of depression @ = 0.02), and shortness of breath @ = 0.04). On backward conditional 

regression, six variables remained in the model: pain severity (p = 0.004), severe fatigue 

lasting 24 hours after minimal activity @ = 0.006), weakness @ = 0.008), glanduiar 

swelling in the neck @ = O.Ol), sex @ = O.Ol),  and self-reported general health 

(p = 0.05). The model created fiom the four variables shared by each of the above 

models correctly predicts 64.5% of PC and 82.8% of FC. Converting pain severity fiom 

a continuous (zero to 100 on a 100 mm scale) to an ordinal variable (pain nom zero to 

24 = 1, fiom 25 to 49 = 2, etc.), and both weakness and glandular swelling to 

dichotomous variables (the symptom has been a major problem or not over the previous 

two weeks), the model correctly predias 79.8% of FC and 77.3% of PC. Among 

fernales, the sensitivity of the model is higher (84.7% vernis 64.3% for males), but its 

specificity lower (58.8% versus 100.0%). 



DISCUSSION 

Although it has been accepted as a valid clinical entity by numerous academic and 

professional bodies, such as the Amencan College of Rheumat~logy~~ there are some 

who argue that FMS is no more than an extension of the non-specific aches and pains 

experienced by the otherwise healthy general population, exacerbated perhaps by 

psychological distress andfor an inability to cope?W Some have argued that the term 

'fibromyulgia7 be discarded, in favour of 'a less emotive tend, such as 'rheumatism'." 

We sought to determine if there were demographic or clinical characteristics that might 

distinguish FMS fiom other forms of chronic, generalized pain. 

Chronic, widespread pain, with or without FMS, appean to exist in adults at d l  

ages. In our sample, the youngest FC and PC both were 19 years old; the oldest were 86 

and 78, respectively. There was no difference in mean age between the two groups. A 

somewhat greater percentage of FC were female. Those with FMS were less likely to 

have completed high school than PC. Both groups with chronic widespread pain QC and 

PC) were less likely than the general population to have completed a university degree- 

This final finding may be the result of sampling error, since the 28.3% of GC with a 

university degree is much higher than the 15.7% of adults reporting a university degree in 

the 1991 London c e n s u ~ . ~  Otherwise, FC and PC were demographicaily similar to the 

general population. 



Despite only 28% having been previously diagnosed, the average subject witt 

FMS had had symptoms for eleven years. Among the 72 subjects not previously 

diagnosed, the mean duration of symptoms was 10.3 years (standard deviation 8.9 years). 

Our study does not provide an explanation for the long delay in diagnosis, but it 

highiights the potential risk in making inferences about FMS based upon the results of 

subspecialty c h i c  studies. There was no difference between FC and PC in the duration 

of symptoms. Nor was there any clifference between these subject groups with respect to 

the nature of symptom onset; for both groups, roughly haif recailed some precipitating 

event. Although FC and PC did not differ statisticdly, the nine percent prevalence of 

RA arnong FC suggests that RA may be more common in persons with FMS than in the 

general population; a previous study dernonstrated a high prevalence of FMS in RA 

patients." More than four times the proportion of FC had worsened as opposed to 

improved clinically since syrnptom onset. This was different than the course reported by 

PC, in which an equal number reported each outcorne. However, this dxerence may be, 

at least p d y ,  an d a c t ,  since a percentage o f  individuals with FMS who improve may 

cease to meet the ACR criteria for the condition. 

Males and females with FMS did not dBer with respect to clinical parameters, 

including the tender point count. The srnall number of male FC may have resdted in 

type II error in some instances. However, there was no detectable trend that would 

suggest that males were more or less symptomatic. On the five OHS generd health 

questions, males reported feeling worse on two items, better on one, and the sarne on ~ r o .  

On six visual analog scales to rate the severity of specific symptoms, males reported 



king more symptomatic on two items, and less symptomatic on four. As type 1 error 

may have resulted when comparing the clinical courses between FC and PC, similady, 

type II error rnay have resulted when comparing clinical characteristics between males 

and females, if males have a higher pain threshold on digital palpation and hence are 

more likely to be classified as PC than females. To test for this, we compared al1 22 

males and 1 19 females who had 7 or greater tender points. We chose 7 points to include 

males and females with somewhat fewer than the 1 1 tender points required to meet the 

case criteria, but with at least three tender points more than general controis. Again, there 

were no differences in clinical characteristics or trends that would suggest that one sex 

was more symptomatic than the other. 

FC reported more major symptoms and more symptorns overall than PC. But the 

range of symptoms among FC was great; one FC reported no major symptoms and only 4 

symptoms overall on a 4 1 symptom checklist; another FC reported 27 and 4 1, 

respectively. From this, one can infer that there is considerable variability in the 

reporting of clinical severity of FMS. 

Besides pain, the most common symptoms reported by FC were fatigue, non- 

restorative sleep, weakness, and insomnia. The most common major symptoms were 

pain, fatigue, severe fatigue lasting 24 hours after mllllmal activity, non-restorative sleep, 

and insomnia Vimially a l l  symptoms on a 41 syrnptom checklist were reported more 

commonly by FC than PC. However, only four demographic or clinical variables 

remained in a mode1 distinguishing FC fiom PC, after multivariate testing. They were: 



weakness (reported by 90.0% of FC and 63.2% of PC), pain severity (mean VAS score 

66.1 versus 50.1), glandular swelling in the neck (reported by 53.0% of FC and only 

28.9% of PC), and severe fatigue lasting 24 hours d e r  minimal activity (reported by 

77.0% of FC and ody 30.3% of PC). One mode1 using these four variables was 

approximately 80% sensitive and specific for FC versus PC. 

These data suggest that, although individuals in the community with FMS 

cornplain of the same spectnim of symptoms as Uidividuals with chronic widespread pain 

of other sources, there are certain features that may distinguish these two groups. That 

these features include pain severity, fatigue and self-reported weakness is not surprising, 

given prior descriptions of FMS in c h i c  studies? That the fourth distinguishing feature 

was ~ e ~ r e p o r t e d  glandular swelling in the neck is unexpected, since it has not been 

considered a prominent cornplaint or physical finding in this syndrome. ui our study, we 

made no attempt to confïnn or exclude objective swelling in the neck, nor to characterize 

it. 

Many symptoms were reported less commoniy by our study subjects with FMS 

than subjects in previous chic  studies.' As with rheumatoid arthritis," it may be that 

FMS is milder in the general population than in subspecialty clinics. Certain symptoms 

that have been amibuted to FMS were decidedly uncommon in out study group. 

Syncope, pain with urination, pain with defecation, fevers, dry eyes, and facial swellhg 

al1 were reported by less than a third of FC. And only five of 41 symptoms on the 

checklist were reported by the rnajority as having been major probJems over the 



pncediig two weeks: pain, fatigue, severe fatigue Iasting 24 hours af3er minimal 

activity, non-restorative sleep, and insomnia This argues against our sample of FMS 

cases king non-specific cornplainers. 

1s FMS merely an extension of the usual aches and pains of the general 

population? Our data suggest that FMS may be different than other sources of chronic, 

generalized pain. It is reasonable to assume that there would have been even greater 

differences had FMS cases k e n  compared to individuals with chroaic focal pain. 

However, chronic, widespread pain with and without FMS appears to affect al1 segments 

of the adult population, and we did not detect any clinid characteristic that, in itself, was 

both highly sensitive and specific for FMS. Perhaps the feahire that bea combines 

sensitivity and specificity is severe fatigue Iasting 24 hours following minimal activity, 

which we found to be 77.3% sensitive, and 69.7% specifîc. It may be that this feanire 

should be added to the diagnostic critena for FMS. Further research clearly is needed, 

both to confrm that the results of the current study can be replicated in different 

populations, and to search for more objective markers of disease. 
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Table 1: A demographic cornparison of FMS cases (FC), Pain contmls (PC), 
and General population controls (GC) in LFES. 

mean age (years) 
males 

females 

mean # adutts in household 

marital status 
% never manied 

% mamed 
% divoccedlseparated 

% WidOIllFed 

eâucation2 
% < highschool 
% highschool 

% some college 
% some university 

% university degree 
% orner 

reproductive history (females) 
% previousiy pregnant 

% having deliiereâ a ctiild 
% having takem oral contraceptives 

mean # of pregnanaes 
mean # of delieries 

rnean age at first pregnancy(years) 



Table 2: A cornparison of paln, Gtlgue and tender polnt count In 100 FC, 76 PC and 136 OC 

Mean severlty of palna' 
Mean severlty of fatigue*' 
Mean duration of paln 4 o r  fatigue (yean) 
Mean number of tender polnls"' 

Paln onse? < 24 hours 
1 - 7 days 
> 1 week 

Precipltatlng event 

Course of paln slnce onset 
lmproved 

unchanged 
worse 

as rnessured on a 100 milllrnsler vlsuel analog scals 
" out of 16 1890 ACR ciissiflcotlon crilerle tender points 
The rssponse rats was not 100% for al1 questions, 
' p < 0,0001 ' p * 0.05 

GC 

110 

393 

33.9 
10.6 
n/a 

n/a 
n/a 
nla 

n/a 

nla 
nla 
nla 

males 
PC . 
25 

54.6 

44.4 
13.5 
4.4 

44,0% 
20.0% 
36.0% 

56.0% 

20.8% 
58.3% 
20.8% 

GC 

25 

348 

30.2 
5.1 
nia 

nla 
Na 
nia 

n/a 

nia 
nia 
nia 





Table 4: The clinical chancteristics of FMS (FC) versus pain contmls (PC) 
and geneal population controls (GC). 

Fa@- 
Severn fatigua luthg > 24 hou= aftcrminorrctivity 
weakricrs 
Non+estorrtiw skcp 
Cervical lymptudcnopathy 
!nsomU 
Pah 
01Mcu)lkswithmcmoy 
kndrllect hurt mois ki cokî 
ûiiculliar with conccnCntion 

tom as a nuior m b k i  
FC PC 



Table 5: A clinical cornpanson of 86 female and 14 male FMS cases. 

fernales males 

Mean age (years) 
Age mnge (pars) 

Number of tender points 

Number of symptorns on 41SCL 
Number of major symptoms on 41SCL 

Seiîated generai ill healtha 
Sen-mted unhappinessb 
Seifated pain interlerencec 
Self* I h  mssd 
SeK-nted dissatisfaction with heaîtha 

Sewrity of paine 
Severity of fatigue* 
Severity of moming fatigue* 
Severity of stmess* 
Severlty of depression" 
Sewrity of anxiety. 

Onset associated with a precipitating event 

% totally disabled 
36 mceiving disability pension or compensation 
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CHAPTER 6 
THE LONDON FIBROMYALGIA EPIDEMIOLOGY STUDY (LFES): 

A COMPARISON OF SELF-REPORTED FUNCTION AND WORK DISABILITY 
IN 100 RANDOM COMMUNITY CASES OF FIBROMYALGIA SYNDROME 

(FMS) VERSUS CONTROLS ' 

6.0 Introduction 
6.1 Methods 
6.2 Results 
6.3 Discussion 

6.0 INTRODUCTION 

Fibromyalgia syndrome (FMS) is associated with severe chronic pain and fatigue, 

in addition to nurnerous other symptoms.l Many patients report levels of disability severe 

enough to prevent them fiom seeking, continuhg or resuming gainful employment. A 

US. survey of 620 ch ic  patients with FMS found that 15% currently received disability 

payments, and 25% coosidered themselves totally disabled? In another U.S. swey  of 

1604 FMS patients at six centea across the US., more than 16% reported receiving 

Social Sec* disability payments, and an additional 10% reported receiving some other 

form of disability payments.' Twenty-four percent of 55 Swedish patients with FMS 

were receiving pensions. In a longitudinal four year study of 72 British patients, 50% 

A version of this chapter was submitted for publication to Arthritii and Rheumatkm. 
White KP, Speechley M, Harth M, 0stbye T. The London Fibromyalgia Epidemiology Study (LFES): A 
cornparison of self-reporced funmeon and work disabiIity in 100 random cornmunit. cases of fibromyalgia 
syndrome (FMS) versus controis. 1998. 



stopped working because of their illness.' A 1988 s w e y  in Norway found that FMS 

was the most fiequent single diagnosis for disability pensions6 A survey of Canadian 

insurance Company records found that FMS was responsible for 9% of al1 disability 

payments, accounting for an estirnated $200 million ann~ally.~ 

Patients with FMS report disabilities in activities of daily living (ADL) that are as 

high as those reported by patients with rheumatoid arthritis (RA), and higher than those 

reported by patients with osteoarthritis.' They rate their quality of life as lower than 

patients either with RA or OA? They report lower overall health and fimctional status 

and greater pain than patients with RA, O& systemic lupus erythematosis (SLE) or 

scleroderma. 'O 

A contributhg factor to FMS patients' relatively high ~ e ~ r e p o r t e d  level of 

disability may be the greater levels of pain and fatigue they report compared to patients 

with other rheumatic dis or der^.^^*" Various models have k e n  proposed to explain how 

the interplay between chronic pain and both intrinsic and extrinsic factors might result in 

chronic di~ability."*'~ Despite this, the issue of disability in FMS is complex and 

controversial, largely due to the relative lack of understanding of the pathogenesis of this 

disorder and chronic pain in general, and great inadequacies in the process of disability 

evaluation itseK15 

We present the results of a cornparison of 100 representative cases of FMS fiom 

the general population with 76 chronic pain controls, and 135 general population controls 



with respect to ~ e ~ r e p o r t e d  fùnctional statu and work disability. Using regression 

aoalysis, we have tested for demographic and clinical variables that are predictive of 

fiinctional statu and work disability. 

6.1 METHODS 

6.1 .O Subject recruitment and data coiiection 

The study involved three subject groups: 

1) 100 FMS cases (FC), confïrmed in an exarnination by a rheurnatologist (either 

KPW or MH), using the 1990 Amencan College of Rheumatology (ACR) 

classification cntena; I6 

2) 76 pain controls (PC) with recent widespread musculoskeletal pain (defined as 

pain above and below the waist, on the right and left side of the body, and 

involving both the axial and peripheral skeleton) of at l e s t  3 months 

duration, in whorn FMS was excluded by exarnination; 

3) 13 5 general controls (GC) without recent widespread musculoskeletal pain, 

group-matched with FMS cases for age and sex. 

All FC, PC and GC were recniited in a three phase, cross-sectional telephone 

survey of non-institutionalized adults. The target population was London, Ontario, a 



community of 34 1,320 persons (1 99 1 census) in Southwestern Ontario. London was 

selected because it is demographically similar to other mid-size Canadian cities and 

Canada on the whole outside of Quebec. Subjects in these groups were recmited as part 

of a random digit dialing telephone survey of 3,395 non-institutionalized London adults. 

The survey method and the screening instrument have been descnbed in detail 

else~here."*'~ 

The initial telephone interview included 10 questions on demographics (sex, birth 

year, birth month, marital status, number of adults residing in the household, work status, 

number of months working in past 12 months, full-time or part-the work status, highest 

education level achieved, and estimated annual household incorne), al1 selected fiorn the 

Ontario Heaith S w e y  (OHS). 

Among 3,395 subjects who completed the telephone interview, 248 screened 

positive for chronic, widespread musculoskeletal pain. AU 248 were invited to be 

examined by a rheumatologist; 1 76 (7 1 %) agreed and were examined for fibromyalgia 

tender points. Based upon this examination, we identified 100 FC and 76 PC. In 

addition, each subject's hands were examined for evidence of osteoarthritis (OA), 

rheumatoid arthritis (RA), other artbritis, or other musculoskeletal pathology. After this 

examination, FC and PC completed a more detailed heaith questionnaire. 



For each of the 86 FC identified before cornpletion of the telephone survey, two 

randomly selected age- and sex-matched internal contmls were recruited to be general 

population controls (GC) during subsequent telephone interviews. Al1 eligible GC were 

mailed the same Health Questionnaire that was completed by al1 FC and PC subjects, 

accompanied by an introductory letter, an information letter and consent form, and a pre- 

addressed, pre-starnped envelope. Subjects who had not reaimad the completed 

questionnaire were retontacted by telephone within three weeks. Of 172 questionnaires 

mailed, 135 (78.5%) were retumed completed. 

The questionnaire completed by dl FC, PC and GC included: 

1) one item to verifjr birth date; 

2) four items on pnor diagnoses of aahntis, rheumatism, fibromyalgia or other 

medical illnesses, and one item on past surgical procedures; because of coa and 

ethical constraints, we did not perform investigations to confirm or exclude CO- 

morbid conditions; 

3) five questions on general health fhm the OHS, with items on overall health, usual 

level of happiness, and usual pain expenence, all on 5 point Likert scales, and 

items on level of life mess and satisfaction with health on 4 point Likert scales; 



4) eight questions on the onset, course and severity of pain and fatigue, including 

100 mm visuai analog scales for pain and fatigue severity; 

5 )  a 41 item checklist of symptoms, which we derived fiom a review of the clinical 

literature on fibromyalgia and chronic fatigue syndrome; construct validity was 

assessed by two independent rheumatologists with research Uiterests in FMS; 

subjects were asked to rate each symptom as absent, a minor problem or a major 

problem over the preceding two weeks; 

6) the Fibromyaigia Impact Questionnaire (FIQ), a validated measure of functional 

statu and disease impact in FMS clinic patients;'9 

7) the mobility and agility indices fiom the 1986 Health and Activity Limitation 

Survey (HALS) '  

6.1.1 Data Analysis 

The three study groups were treated as statistically independent samples. For 

inter-group comparisons of nominal and ordinal variables, we used chi-square anaiysis, 

adjusted for sex. For inter-group comparisons of continuous variables, we used analysis 

of CO-variance, with sex and age as covariates. Cnide odds of reporting disability were 

calculated for each demographic and clinical variable. For variables with more than two 

ordinal categories, we perforrned the Mantel-Haentzel test for I ink ty .  Hierarchical 



logistic regression was perfiormed with self-reported work disability as the dependent 

variable. To this model we added, sequentially, those demographic, general health and 

pain descriptor variables found to have a crude odds ratio confidence interval lower 

bound of greater thm 1 .O0 on univariate testing, foilowed by those items on the 41 

symptom checklist that were reported by a rnajority of subjects to have been a major 

symptom over the preceding 2 weeks. In total, this resulted in 19 independent variables 

entered Uito a logistic model on 264 subjects (47 subjects had incomplete data and were 

excluded fiom the model). Sùnilarly, hieratchicai linear regression was performed with 

the FIQ score as the dependent variable, 17 independent variables (variables intrinsic to 

the FIQ, such as pain and fatigue severity on 100 mm visual analog scales, were 

excluded) and 3 1 1 subjects. 

Healthy Years of Life Lost (HYLL) were caiculated by subtracting quality 

adjusted life years (QALY) from life expectancy. Each subject's He expectancy was 

determined fiom 1990 Ontario Life Tables for males and females. QALY were 

cdculated as the s u :  

(Age at symptom onset) + [(Yean of symptoms + Expected years of Me) x (Marker state 

utility weight)] 

The marker state and corresponding utility weight for each subject were derived 

using that subject's responses to the HALS mobility and agility indices, and matching the 

HALS score to the Musculoskeletal Health Status Classification Scheme2'. The QALY 



was adjusted to account for past changing marker states (hence, changing utility weights) 

over tirne, bsed upon the subject's recollection of the duration of each limitation. We 

made no attempt to adjust for possible future changes in marker states, due to an absence 

of data for this purpose. We assumed that each subject's utility weight was 1 .O0 

immediately prior to the omet of their pain and fatigue; only one of 176 subjects 

reported significant limitations prior to the onset of their pain and fatigue, this being 

related to congenital blindness. 

FC differed with respect to both control groups with respect to mean FIQ score 

[Table 11. A greater percentage reported having spent most of at least one day in bed 

over the previous two weeks because of their health, and they spent more days in bed 

than either control group. Roughly three out of four (74.0%) reported at least one day in 

the previous two weeks during which their health caused them to reduce their usml 

activities, compared to 57.9% of PC and 25.2% of GC @ c 0.00001). Almost two thirds 

of FC reported having had to reduce theîr work or school houn since the onset of their 

pain (vernis 28.9% and 8.9% for PC and GC, respectively; p < 0.001); 3 1 .O% reported 

being work disabled (verm 10.5% and 22%; p < 0.0000 1); and 26.0% were receiving 

some form of disability pension (vernis 9.2% and 3.0%, p < 0.0000 1). The same 

percentage of FC as PC reported having suffered a reduction in income since the onset of 

their pain andlor fatigue (47.5% versus 42.1%). The self-reported mean annual change of 



income since the omet of syrnptoms was minus S 409 1.3 1 for FC versus minus $286.45 

for PC (NS). 

Females with chronic widespread pain were no different than males with respect 

to the likelihood of being disabled (crude odds ratio [OR] = 1.14; 95% confidence 

intervals [CI] = 0.47,2.74) [Table 21. Compared to the age group 18 to 34 years, the 

odds of king disabled increased through middle age, to 5.67 in the 35 to 49 year age 

group (CI = 1.22,26.33), and 8.43 in the 50 to 64 year age group (CI = 1.80,39.49). 

Then it appeared to decline in persons age 65 years and older (OR = 1.43, CI = 0.19, 

10.96). The odds of being disabled was not af5ected by marital statu or education level. 

Both the level of physical stress associated with one's most recent employment, 

and the amount of heavy lifting associated with that position had a significant effect on 

the likelihood of being disabled Fable 21. The level of emotional stress associated with 

prior employment did not have a statistically significant effect- 

Individuals in whom FMS was confirmed were four times as likely to be disabled 

as those in whom FMS was excluded (OR = 4.00, CI = 1.7 1,9.36) [Table 31. Other 

clinical parameters associated with an increased risk of being disabled were 1) tendemess 

at 15 or greater fibromyalgia tender points (OR = 6.08, CI = 1.59,23.23); 2) pain 

severity of 75 mm or greater on a 100 mm VAS (OR = 17.54, CI = 2.18,14 1-23); 3) 

seventy of anxiety of 75 mm or greater on a 100 mm VAS (OR = 3.15, CI = 1.19,8.3 3); 

4) 3 1 or more symptoms on the 4 1 symptorn checklist [4I -SCL] (OR = 8.63, CI = 1.86, 



40.0 1); 5) 1 1 to 20 major symptoms on the 41 -SCL (OR = 3.84, CI = 1.74,8.47); 6 ) 2 1 

or more major symptoms on the 41-SCL (OR = 16.26, CI = 1.6 1, 164.74); 7) poor to faV 

çelf-rated general health (OR = 5.3 1, CI = 2.26,12.46); 8) general unhappiness (OR = 

3.3 1, CI = 1 .58,6.94); 9) overall dissatisfaction with health (OR = 7.24, CI = 2.66, 

19.69); 10) a FIQ score of 50 to 74 on a 100 point scale (OR = 5.43, CI = 2,66,19.69); 

and 11) a FIQ score greater than 75 (OR = 35.00, CI = 8.70, 140.87). Evidence of OA, 

RA or both on examination of the hands was neither correlated with disability nor FIQ 

score. 

Among the 100 confirmed cases of FMS, 87% reported that pain afTected their 

ability to work in a major way. Eighty percent reported major work limitations due to 

fatigue, 73.0% due to weakness, and 5 1 .O% due to difficulties with memory and 

concentration. A minority attributed major work limitations to headaches, anxiery, 

depression, paresthesias, eye problerns, dyspnea, abdominal complaints, other pain or 

other problems Fable 41. 

On multivariate testing, four variables distinct fiom the FIQ items themselves, 

remained in the model for FIQ score: the number of major symptoms on the 41-SCL, the 

overd level of satisfaction with health, the number of fibromyalgia tender points, and the 

highest level of education achieved [Table 51. This model explained 80.0% of the 

variance in the FIQ score. When tested separately, responses to the intrinsic FIQ items 

al1 remained in a linear regression model for FIQ score, al1 at a level of p < 0.000 1, 



except for the number of days having missed work, which remained in the model at a 

level of p = 0.0004. 

Four variables remained in a logistic regression model for disability status: FIQ 

score @ < 0.0001); a subject previously having k e n  told she or he had FMS 0, = 0.01); 

non-rcstfiil sleep as measured on a 3 point ordinal scale (p = 0.03); and a history of hi& 

physical stress with pnor employment @ = 0.04) [Table 61. 

On a scatter plot of FIQ score versus disability status among the 94 FC either 

previously or currently employed, no FC had a FIQ score less than 20. The disability rate 

was 25.0% for FIQ scores between 20 and 39 inclusive (n = 12), 7.7% between 40 and 

59 (n = 26), 36.4% between 60 and 79 (n = 4 9 ,  and 83.3% for scores of 80 and above (n 

= 12). When the three subject groups were combined, the disability rate among 287 

previously or currently employed subjects was zero for FIQ scores below 20 (n = 72), 

5.3% between 20 and 39 (n = 76), 9.4% between 40 and 59 (n = 64), 34.9% between 60 

and 79 (n = 63), and 83.3% for scores of 80 or greater (n = 12) @ < 0.0001 by Pearson 

X2). Figure 11. 

6.3 DISCUSSION 

Our data confirm that FMS, more so than chronic widespread pain alone, is a 

disabhg illness, at least in the eyes of those with FMS (3 1% claimed total disability) 

and those insurers who approve disability pensions for individuals with FMS (26% of 



FMS cases were receiving either partial or total disability compensation.). FMS results 

not ody in work disability, but in loss of fiction in activities of daily living. This is tme 

both for males and fernales, especially in middle age, and among individu& with a 

history of physically demanding employment. Why the disability rate appears to decline 

after age 64 is unclear. One possible explanation is that those 65 and older do not 

consider themselves to be disabled, because they are no longer eligible for disability 

pensions. Another possibility is that FMS tends to become less symptomatic in the 

elderly. This second possibility is supported by our own data that show the prevaience of 

FMS to decline steadïly &er age 64, but is refuted by data that show no difference in the 

seventy of pain or fatigue, FIQ score, or number of major syrnptoms between FC 64 

years old and below and those 65 and above. 

Why a history of physically stressful employment increases the nsk of curent 

disability also cannot be addressed by our study results. It is an effect above and beyond 

that explained by education level. Trauma associated with heavy manual labor may be a 

causal or ttiggering factor. In prior reports, between 25% and 50% of FMS sufferers 

recaiied an event precipitating symptoms, in most cases traumam Cervical spine 

trauma is associated with a one year incidence of FMS approaching 25%.l4 Repetitive 

tramas have been implicated in a variety of muscuioskeletai syndromes, including carpai 

tunnel syndrome (CTS)Z5J627 and repetitive stmh injury @SI)? However, our findings 

also can be explained by suggesting that the physical demands of heavy labor prevent 

ongohg employment in those who already have FMS. Both hypotheses warrant M e r  

study. 



The association between FMS-related disability and prior heavy labour argues 

against a 'healthy worker effect'. If FMS only causes disability among those who 

already are physicdly fbgile or ill, then a history of heavy labour should be protective 

ag& subsequent disability nom FMS. We observed the opposite. Hence, FMS itself 

appears to be the cause of disabiiity, rather than prior illness. This supports our use of a 

utility weight of 1 .O0 for subjects pnor to the onset of their pain and fatigue. It also 

argues agaiDst the 'crumbling sMl' hypothesis suggested by some critics of FMS, that is, 

that the 'aches and pains' only become disabling in those with a long history of physical 

fiagility. Adminedly, we made no attempt to ver* past employment among subjects. It 

is possible that there was a bias towards recalling a higher level of work-related physical 

stress among those currently disabIed. Interestingly, however, there was no significant 

association between Fast employment emotional stress and cunent disabiliîy. 

It is not surprishg that those who are disabled report a greater nurnber and 

greater seventy of  symptoms, in addition to wone overall perception of physical and 

mental health. Pain, fatigue and weakness are considered by those with FMS as the 

factors most significantly limiting work performance. This is consistent with previously 

published chic  st~dies.'~-'~ On logistic regression, the FIQ score is the most useful 

predictor of self-reported disability status. However, there is considerable overlap in FIQ 

scores between those who report disability and those who do not It is interesthg to note 

that this overlap is for FIQ scores between 60 and 79. Below this, a small minority report 

king disabled. Above this, almoa all report being disabled. We believe that our data 



may be a first step towards developing more objective guidelines for the practitioner 

assessing FMS patients for disability. 

Many would argue that self-reported disability is not the same as an actuai 

inability to h c t i o n  in the workplace. We have not attempted to validate the FIQ, or any 

other model, as a measure of hctionality in the workplace. To date, there exists no 

validated measure of workplace disability for any musculoskeletal illness." The curent 

study serves only to iden te  what factors may affect work performance, factors that may 

in turn be used to construct an instrument to formally measure workplace function. Such 

an instrument then would require testing for accuracy and precision. 

Having previously been told one had FMS remained in our model as a predictor 

of self-reported work disability. Some have argued that labeling someone with FMS 

itseifcan be a cause of d i~abi l i ty ."~~ '"~~ Hadler has made an eloquent case for the 

adverse effect of diagnostic labeling in 'black lung disease'? Our data neither refute nor 

support a labeling hypothesis. It also is possible that those with more severe loss of 

h c t i o n  are more likely to achieve a diagnosis. The effect of diagnostic labeling on 

h c t i o n  and disability is being studied in greater detail in a five year prospective study of 

the subjects identified in LFES. 

In summary, FMS commonly resulis in significant self-reported loss of function 

and work disability, both for males and fernales, especially during rniddle age and in 



individuais who have worked in physically demanding jobs. Pain, fatigue and wealcness 

appear to be the most problematic symptoms. Currently, the FIQ is the best measure of 

~e~reported hc t ion  and work disability. Ongoing research is needed, not just in FMS 

but in al1 musculoskeletal ihess, to develop an accurate and precise measure of 

workplace disability. 
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Table 1: Comparlng FC, PC and GC with respect to functional and work disability statua 

Statistical 
slgnificance 

Number of subjects 

Mean age (years)' 
Ag8 range ( y e a r ~ ) ~  
% femaleb 

% reportlng havlng spent most of a day in bed in past 2 weeksb 
mean number of days in bed in past 2 weeksc 
% reportlng having reduced usual activities due to health in past 2 weeksb 
rnean number of days usual activlties reduced in past 2 weeksC 

% reportlng havlng worked les8 due to health problemsb 
% reporting belng work dlsabladb 
% reporting receivlng a dlsability pensionP 

HY LL due to pain aadlor fatiguec 

a Group oomparlsons by analysls of variance (ANOVA) 

Group c~rnparisons by Pearson chi-square test ( ~ 5  
a Group oomparlsons by anaiysis of covariance (ANCOVA ) adjusted for sex and age 

HYLL = healthy years of life lost 



Marital Status 

male 
fernate 

University degree 1.00 
Some university 1.62 

College 1.10 
High school 1.64 

Less than high sdiool 3.27 

very low 
intermediate 

Mgh 

95% confidence 
Intewals 

nia 
0.32, 2.46 

0.39, 3-34 

0.07, 2.20 

nia 
0.31, 8-48 
0.24, 4.95 
0.40, 6.W 
0.82, 13.02 



Scvcdy of anriet'y 
on 100 mm VAS 

da 
1.?t.¶.% 

nh 
021. 4.4s 
045. 9.89 
is9, 2323 

d a  
0.03. 7.81 
0.75, 50.73 
216, 14423 

rJI 
0.14, 4.44 
0.33. 8.47 
0.71. 16.26 

nla 
0.39. 326 
O Z .  259 
O.W. 6.02 

nla 
0.01. 0.88 
029, 2.64 
1.19, 8 3  

d a  
0.41, 6 2 4  

0.74, IO56 
166, 40.01 

nh 
t 34,  8.41 

fS1, 164.74 

da 
a, iL(C 

&a 
t58.634 

rih 
am. 7.48 

nh 
2CC, 19.69 

wa 
1.7s 16.79 



Table 4: Among 100 FMS cases, syrnptoms perceivecf to 
influence ability to work in a major way. 

Symptom 

Pain in muscles. bones or joints - Fatigue 
Wea kness 

Problerns with memory & concentration 
Headaches 

Anxiety 
Depression 

Numbness or tingling 
Eye problems b 

Problems with breathing 
Abdominal corn plaints 

Other pain 
Other problems 

% reporting symptom 
limiting ability to work 



Table #S: Variables predicting FIQ score in a linear regression modd 

statistical 
Variable R' significance 

Nurnber of major symptoms 0.54 p < 0.0001 
kevel of satisfaction with healthl 0.50 p c 0.0001 

Number of tender points 0.31 p c 0.0001 
Highest education level adiievedl 0.06 p = 0.002 

1 on a 5 point ordinal sale 



Table M: Variables predicting work disability in a logistic regreçsion mode1 

1 Measured on a 3 point ordinal sca1e 

'~easured on a 4 point ofdïnal scale 

L 

statistical 
Variable sig nificance 

FIQ score p < 0.0001 - Previously told they had FMS p = 0.01 
Unrestful sleepl p = 0.03 

Physical stress with pnor ernployment2 p = 0.04 

- 



PERCENTAGE DISABLED 
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CHAPTER 7 
SUMMARY 

7.0 Overview 
7.1 Brief summary of results 
7.2 A cornparison of LFES to earlier s u e s  
7.3 QuestionsraisedbyLFES 
7.4 Strengths of LFES 
7.5 Limitations of LFES 
7.6 Directions for hture research 
7.7 Conclusions 

Prior surveys fkom Europe, South Afkica and the U.S. have show FMS to affect 

between 0.5% and 5.0% of the general aduit p ~ p d a t i o n . ' ~ ~ ~ * ~ * '  With one exception, 

the number of FMS cases c o h e d  in each of these studies was inadequate to allow for 

analyses with respect to age- and sex-specific prevalence, disease characteristics, 

fiinctional status, disability status, and health services utilization. In the U.S. study: 

these analyses were performed on 36 confirmed cases of FMS. Estimates of health 

s e ~ c e  utilization were by subject self-report only, and no data have been published on 

the estimated costs of these senrices. 

LFES has been an attempt to identiQ a representative community sample of aduit 

FMS cases large enough to permit analyses with respect to age- and sex-specific 

prevalence, disease characteristics, fiinctional status, disability status, and direct health 



care costs. In a survey of 3395 non-institutiondized adults residing in London, Ontario, 

we confirmed FMS in 100 individuals, whom we compared both with intenial and 

extemal control groups. Because we identined 86 female and 14 male cases, we were 

able to compare females and males with FMS with respect to clinical severity. Our 

estimate of direct health care costs is supported by data fiom the Ontario Health 

uisunuice Plan (O.H.I.P.) on a ~ u a l  seMces used and costs of seMces for FMS cases 

and controls. In London, Ontario, FMS appears to have a significant impact, both on 

affiected individu& and at a societal level. 

7.1 BREF S-Y OF RESULTS 

7.1.1 FMS prevalence 

FMS is common. It affects aimost five percent of adult women and between 

one and two percent of adult men in London. In adult women, it affects al1 ages, though 

it appears to be most common in middle age. Our data on age-related prevalence are less 

clear for men. 

Aithough a greater percentage of women than men have FMS, females and males 

do not appear to m e r  with respect to clinical presentation. The wo sexes do not differ 

in number of symptoms, symptom severity, or overall level of health. Females with FMS 

may be older, on average. They also report more symptoms as having been a major 

problern over the preceding two weeks. 



7.1.2 FMS and the individual 

FMS impacts the individual in several ways. Persons with FMS report a wide 

variety of symptoms. Most prominent among them, besides widespread pain (which is 

required for the diagnosis), are fatigue, severe fatigue l&g 24 hours after minimal 

activity, and sleep difficdties. Individuais with FMS report a greater number and greater 

severity of symptoms, worse overall health, and more healthy years of life lost than 

individuais with chronic widespread musculoskeletal pain (Pain controls, PC) who do not 

meet the case dehition for FMS. Four clinical characteristics appear to distinguish FC 

fiom PC: weakness, pain seventy on a 100 millimeter vinial analog scale, glanddar 

nvelling in the neck, and severe fatigue lasting 24 hours after minimal activity. 

Approximately one quarter of FMS sufferers are receiving disability pensions, 

and almost one third report king disabled. There may be a considerable net Ioss of 

income among persons with FMS. Demographic risk factors for being disabled include 

middle age and physically stressful past employment. Pain, fatigue, weakness and 

cognitive dîfficulties are the symptoms most ofken reported to have a negative impact on 

work capacity. The Fibromyalgia Impact Questionnaire (FIQ) score appears to be the best 

predictor of self-reported disability. The FIQ score, itself, is best predicted by overall 

number of major symptoms, overall satisfaction with health, tender point count, and level 

of education- 



7.1 -3 FMS and society 

FMS also has a major impact at a societal level. If London is representative of 

the Canadian population with respect to prevalence of FMS, our figures suggest that as 

many as 700,000 Canadian aduits may be af3ected. If this estimate is accurate, it means 

that, in Canada, FMS accounts for a conservatively estimated $350 million annuaily in 

differential direct health care costs, largely remlting from increased utilization of 

outpatient physician services. It also is wociated with a significant increase in 

medication use. 

7.2 A COMPARISON OF LFES TO EARLIER STUDIIES 

Among previously published m e y s ,  only in Wichita have prevalence estimates been 

given for males and females separately. These estimates were 3.4% in women (CI 2.3%, 

4.6%), and 0.5% in men (CI O.O%, 1.0%))," slightly lower than the estimates for London. 

In Wichita, prevalence rose steadily with age through age 79, compared to the peak in 

prevalence we observed in women 55 to 64 years old in London. However, because of 

the relatively small number of confinned FMS cases in the Wichita snidy, the confidence 

limits for age-specinc prevalence were large; for example, prevalence was estimated 

between 4.6 and 9.5 percent for women age 60 to 69, and between 4.8 and 10.0 percent 

for women age 70 to 79. The snidy lacked the statistical power to detect ciifferences in 

prevalence between age groups. In contrast, we were able to show a statistically 
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significant decline in FMS prevalence in women 65 to 74 years old versus women 55 to 

64, and a similar decline for women 75 and older. 

In both LFES and the Wichita study, demographic nsk factors for having FMS were 

female sex, less than a high school education, and low household income. The U.S. study 

also found an association between having FMS and being divorced. In LFES, being 

divorced was associated with an increased odds both for hawig FMS or chronic, 

widespread pain without FMS. 

In both the Wichita and London studies, individuals meeting the case definition for 

FMS reported a greater number and severity of symptoms, both physical and 

psychological, than others with chronic pain. In both studies, FMS cases utilized more 

health services. Our data suggest that the larges component of provincially h d e d  

direct health care costs is physician reimbursement, especidly for out-patient services. 

Medication costs were not calculated, but our data on self-reported use of medications 

suggests that these costs also are higher for individuals with FMS. 

7.3 QUESTIONS RAISED BY LFES 

The findings of the London Fibromyalgia Epidemiology Study (LFES) raise 

several questions. Arnong hem, are the following: 



163 

7.3.1 Why does the prevalence of FMS appear to decline in those over age 

64, especially in women? 

In ody one prospective study of FMS patients in a subspecialty ch i c  has there 

been follow-up beyond four yearsO9 To o u  knowledge, prior to LFES there were no 

reported data on the natural history of FMS in the cornmunity. Despite this, it has been 

characterized as a non-remitting, non-deforming, non-fatal disordedo 1s this accurate? 

Our data on prevalence, that show a steady decline in FMS prevalence in women a€ter 

age 64, suggest othewise. This deche  withstands adjmûnent for the number of adults 

per househoid, and for a potential 100% increase in the prevalence of the disorder among 

institutionalized versus non-institutionalized elders. 

Our resuits could be biased if there were under-representaîion of the over age 64 

population in our sample, especially if our sampling tended to exclude elders with FMS 

who either were unwilling or unable to participate in the study. However, the over age 64 

population was not under-represented in the screening survey sample; in fact, the 

subgroup 65 to 74 years of age was slightiy over-represented. In addition, there were no 

demographic or clinical ciifferences noted between subjects who screened positive and 

were examined for FMS, and those who screened positive but refused to be examined. 

These two observations argue against a bias towards excluding elderly FMS cases. 

Likely, there t d y  is a deche  in FMS prevalence in the elderly. 



Why is there a decline in FMS prevalence over age M? A similar decline has 

been reported in the prevalence of chronic low back pain." One s c e k o  is that FMS is 

associated, either directly or indirectly, with an increased risk of mortality. Until 

recently, rheumatoid arthritis (U) was not considered to be a fatal illness. There now 

are data that suggest that the life expectancy of the average RA patient may be shortened 

signifi-tly.l&13~14vl~ 

FMS has been associated, in the chic population, with a variety of other 

iiinesses, some of which are associated with increased mortality, such as RA and 

systernic lupus erythematosis @LE)? Many patients with chronic pain d e r  fiom 

depression or other psychological distress, that may uicrease moaality risk through a 

variety of mechanisms, such as suicide, malnutrition, and impaired immune fiinction."*" 

FMS appears to be associated with decreased household income, which ais0 has been 

associated with increased m ~ r t a l i t y . ' ~ ~ ~ '  If FMS causes decreased income as our data 

suggest, then early mortality may be an indirect outcome of the condition via its effect on 

income. 

It also is possible that the pathophysiologic process responsible for the 

development of FMS and/or chronic pain, itself, is associated with increased mortality. 

Cunently, our understanding of the pathophysiologic basis of chronic pain is too lunited 

to test this hypothesis. 



Another explmation for the reduction in FMS prevalence in the elderly is that the 

decline is, either partially or totally, the result of an increased risk of institutionalization 

in elders with FMS. If so, the apparent decline is at least partially erroneous, caused 

because a disproportionate nurnber of elders with FMS were ineligible because of their 

institutionaiization. We have shown that it would require a several-fold increase in FMS 

among the institutionalized elderly to account for the apparent decline in FMS prevalence 

in those over age 64. This is unlikely. Also, although it may be reassuring if FMS did 

not increase mortality, such a strong association between it and institutionalization would 

be alarrning in itself. 

A third, and more favorable scenario is that FMS, although lasting for many 

years in many, does remit with tirne, at least in some. Most clinic studies have found 

FMS generally to have a poor prognosis over tirne, with little improvement in rnost, 

worsening in a significant percentage, and rare r e r n i s s i o n ~ . ~ ~ ' ~ ~ ~ ~  TWO recent 

studies suggest a more favorable o u t c ~ m e ? ~  Kennedy and Felson reported on 39 FMS 

patients selected for a follow-up interview ten years after having been diagnosed in clinic. 

At the t h e  of foilow-up, the mean age of subjects was 55 years. Four had died; six had 

been lost to follow-up. Of the remaining twenty-nine, 55% reported feeling well or very 

well in temis of symptoms, and only 7% felt they were doing poorly. On the other hand, 

the subjects did not report much daerence fiom earlier evduations, and there were no 

remissions among the 29 cases. 



In the second snidy, 44 patients treated at one of two private rheumatology 

practices in Melbourne, Australia were re-assessed two years after diagnosis. At follow- 

up, 21 (47%) no longer met the case cnteria for FMS. One potential source of bias in the 

study was that the diagnostic cntena used to confirm FMS changed during the course of 

follow-up. In 1988, the 1990 ACR criteria did not exist. The investigaton utilized 

criteria proposed by Smythe and Moldofsky, that required pain to digital palpation at 12 

of 14 sites, chronic, diffuse achiness and non-restorative ~leep.'~-" In the Smythe 

criteria, there were no specifications as to the distribution or duration of pain. According 

to the 1990 ACR critena, one must have had pain that has persisted for no less thaa three 

months, and the distribution of pain must be axial and penpheral, above and below the 

waist, and on both the right and left sides of the body. Possibly, many of the FMS cases 

entered into the Australian study in 1988 had had pain of less than 3 months duration, 

and ofa  more limited distribution. Hence, the apparent hi& remission rate may have 

been the result of a significant percentage not having had FMS, as now defined, at the 

time of entry into the study. 

irrespective of the course o f  FMS in clinic studies, there is evidence in other 

musculoskeletal conditions that disease symptoms tend to be more severe and more 

chronic in subspecialty c h i c  patients than in the general popu~at ion?~~ It may be that 

FMS does remit (either in ternis of meeting the case definition, or in terms of FMS 

symptoms) in the general population. Further study is warranted to determine if 

remissions do occur, how fiequently, d e r  what duration of symptoms, when in the Me 

cycle, and if there are predictors of subsequent remission. 



Another explanation of the peak prevalence of FMS in rniddle age is that of a 

cohort effect. According to this hypothesis, the decline in prevalence in the elderly is the 

result, not of any deviation in the chronic nature of the condition, but of some past peak 

rate of exposure of a given age cohort to a causal or triggering factor. Such a theory 

suggests that there are environmental factors that c m  cause or trigger FMS, factors to 

which certain age cohorts have heen more or l e s  exposed. To date, no such 

environmental factors have ken identified, except possibly trauma" Further research is 

warranted to identiQ potentid risk factors for FMS, and to detennine their causal role in 

this condition. 

We have begun a five year prospective study of the 100 confiied FMS cases 

identified in LFES to estimate the incidence of remission in cornmunity cases of FMS. In 

addition, we are following prospectively the 76 LFES pain controls to determine the 

incidence of FMS in this presumably high risk group, and to identify baseline 

characteristics that are predîctive of the subsequent development of FMS. 

7.3.2 What is the effect of Iabeling someone with the diagnosis of FMS? 

Among the 176 subjects who were examined in LFES, having been told one had 

FMS was one of four variables in the mdtivariate mode1 to predict work disability. 

Critics have argued that the diagnostic label fibromyalgia, itself causes illness behaviour 

and d i ~ a b i l i t y , ' ~ ~ ~ ~ " ~ ~  as in the case of 'black lung disease' in the United States." Our 



data neither refbte nor support this hypothesis. It also is possible that those with more 

severe loss of function are more likely to pursue a diagnosis. To date, there are no data to 

suggest that labeling someone with FMS will cause any more iliness behaviour than 

labeling someone with some other disease, such as ischaernic heart disease or rheurnatoid 

arthntis. However, the issue of iatrogenic illness cawd by a diagnostic label is 

important, both to the individual patient, and to society as a whole. This is especially true 

ifthe diagnostic label is commonly applied. Further study of this issue clearly is 

wamuited, not only for FMS, but for other diagnoses as well. 

In the five year prospective study mentioned above, we also are studying the 

effect of diagnostic labeling on îunction and disability in the 100 confirmed FMS cases 

and 76 controls we identified in LFES. We will compare the clinical course of the 72 FC 

not previously diagnosed with FMS (in whom we identified FMS) with the 28 FC in 

whom FMS previously had been diagnosed. 

7.3.3 1s there a more cost effkient way to manage the FMS patient? 

Dinerential direct health care costs for FMS probably exceed $350 million 

annually in Canada As is stated below in Section 7.5.1, there is reason to believe that 

this is an under-estimate of the tnie dinerential direct costs. Despite these substantial 

costs, there is Iittle evidence that treatment results in signifîcant impr~vement,~ and no 

clinical triai has demonstrated a benefit of treatrnent beyond three months. 



It is unclear whether or not labeling someone with FMS incrûases iliness 

behaviour. Similarly, it also is unclear how administering treatment to such patients 

affects illness behaviour and utilization of health care resources. It is possible that 

attempts to treat may lead to escalating health care seeking behaviour and resultant direct 

health care costs. To date, data generally support the likelihood that treating patients 

results in modest improvement, at least in the short tem. To date, there are no data that 

support the hypothesis that treating such patients makes them more dependent on the 

health care system. It is plausible that appropriately labeling and treating such patients 

decreases health Gare service utilization and costs. 

What the high health care costs of FMS do suggest is a need for fuaher study to 

better understand this condition, and the effects of labeling and treating it. In this time of 

increasing fiscal constraints, it also may be important to identm what treatments are most 

and least cost-efficient, to develop an hnproved understanding of where and why cost- 

inefficient treatments are being utilized, and to snidy how to Muence the use of such 

treatments. Our data suggest that phytician services are the largest component of direct 

costs. Cost-efficiency analyses likely should begin with treatments initiated by 

physicians, rather than by 0th- health care practitioners, since altering the diagnostic and 

treatment practices of physicians likely would have the greatest effect on costs. 



7.4 STRENGTHS OF LFES 

The primary strengths of LFES were the probability sample, examination for 

FMS tender points of al1 consenting individuals who screened positive for chronic, 

widespread pain ushg a reliable case definition, the large number of FMS cases 

c o n h e d ,  and access to the O.H.I.P. data base to estimate direct health care costs. 

Further, for reasons noted below, the prevalence estimates likely are consenmtive - 
at lest  as high as reported. 

7.5 LIMITATIONS OF LFES 

Several potential sources of bias may have af3ected LFES, and hence affected our 

estimates of FMS prevalence and costs. 

7.5.1 Biases due to sampüng method, including response bias 

First, it is possible that the s w e y  sample was not representative of the study 

population. However, other than for sex distribution, for which we adjusted during data 

analysis, we found no major demopphic discrepancies between our sample and the 

1991 London census. Nonetheless, having FMS itself may have influenced the likelihood 

of being sampled. We found that a greater percentage of FMS cases reported being 

disabled than did subjects in either intemal control group. The greatest difference was 

between FMS subjects (FC) and the general controls (GC) who represent over 90% of the 



survey sample. It is reasonable to expect that disabled individuals would be more likely 

to be at home to receive a telephone call than those not disabled, particularly for 

telephone calls during the &y. This tendency to preferentially interview disabled non- 

working versus healthy working individuals could falsely elevate estimates of FMS 

prevalence. We attempted to minimize this by having the in te~ewers  call each selected 

telephone number in a systematic way at five different times of the day and week. 

Almost two thirds of completed intewiews were performed in the evening, when it is 

expected that moa working individuals would be at home. 

It is possible that having chronic widespread pain oneself, or having a member of 

the household who has chronic widespread pain, would make someone more likely to 

agree to participate in a study on chronic pain, perhaps in an attempt for that person to 

find an explanation for their syrnptoms. This tendency also could falsely elevate the 

estimate of FMS prevalence. There are at least three ways in which this might occur. 

First, the initial contact penon in a given household might be infiuenced either to 

participate themselves or to r ecd t  whomever else is the eligible subject in that 

household, if someone living there has chronic pain andlor FMS. Second, the initial 

contact person might fdsely claim to be the eligible mbject, if they themselves have 

chronic pain angor FMS. Third, the initial contact person might defer to some other 

person in the household, who is in fact not the eligible adult accordkg to the next 

biahday method, because of that hdividual's chronic pain and/or FMS. 



The first occurrence is the least likely, since al1 seven inte~ewers reported that 

potentially eligible Phase I subjects almost always terminated the telephone conversation 

before any information was given on the survey's objectives, usuaily within the fmt ten 

seconds of the conversation. If the third scenario occurred fiequently, one wodd expect 

that Phase 1 subjects reporthg pain would less fiequently identify another household 

member with pain than Phase 1 subjects not reporthg pain, after adjusting for age and 

sex. In our survey sample, the reverse was tnic. A greater percentage of subjects with 

pain identified other household members with pain. This was tme for al1 age groups in 

both sexes, except for individuals born between 19 1 1  and 1920, for whom there was no 

difference between subjects with and without pain (Figure 7-1). 



MURE 7-1: the pementage of Phase I subjects with and without 
pain reportfng household others with pain, by birtti year 



Unfortunately, we cannot d e  out the possibility that the second scenario, that is, 

that the initial contact person might falsely claim to be the eligible subject, created bias in 

our redts. However, it also is possible that having FMS might have decreased one's 

ability or wiilingness to participate. Individuals with severe pain and disability due to 

pain a d o r  FMS may have been l e s  capable or willing to answer the telephone or 

complete the interview. if they screened positive, they might have been less willing or 

able to agree to be exadnecl. For example, the FMS cases we identifieci spent a mean of 

2.0 days in bed over the preceding two wceks, compared to 0.4 days for pain controls, 

and 0 3  &YS for general controls. Eligiible abjects whose health requires them to spend 

more days in bed might be less willing or capable of traveüng to a hospital cliaic to be 

examinecl and to complete a one hour written questionnaire. It also may be that subjects 

previously diagnosed with FMS wouid have had less incentive than others m want to 

participate in the confirmatory exambtion, since they aiready have received an 

explanation for their symptoms. 

Mer factors may have tended to d u c e  the estimatrs of FMS prevalence and 

wsts. For ewmple, our study excluded institutionalized adults. To date, there are no 

published data on the prevalence of FMS in iostitutîons. Given that the institutionalized 

g m d y  are more iil than the general population, it is reasonable to assume that the 

prevaience of FMS is pater among the institutionalized in any given age category. 

That we excluded institutionahd adults is a potentid source of bias in LFES, likely 

falsely reducing the prevdence estimate. In addition, the costs of treating any given 

illness among the institutionaiized may be greater. ExcIuding the institutionalized with 



its dispmportionately high costs of this group could have resulted in a disproportionately 

low estimate of FMS-related costs. However, 98.5% of the population Live outside of 

institutio~~. 

We also excluded individuails l e s  than 18 years old, even though FMS may affect 

a sizable percentage of ~bildren.'~ Including children might significantly have inmaseci 

our esthate ofhedthy years of lik lost m L ) .  However, there were practical and 

ethical considerations essociated with including children that we felt w m  best to avoid 

From a p d c a l  stand point, there currently are no widely accepted diagnostic criteria for 

FMS in children. In addition, obtaining a history of chronic, widespread pain couid be 

. 
inaccurate and unreliable in the very young, especially in a telephone interview. From 

an ethicai stand point, until FMS has been better characterized among the clhic paediabric 

population, and und there is at least a nasonable degree of agreement among no less 

than pediatnc rheumatologists as to how to diagnose it, i d e n t w g  a child as having 

FMS may d t  in unuecessary hstration and fear both for the child and parents. 

7.52 Biam arising fmm measwment 

Our estirnate of direct costs likely is low, because the Ontario Health insurance 

Plan (OHIP) does not reimburse for the services provided by an array of health care 

providers, including dentists, psychologists, physiotherapists in private practice, and 

alternative care practitioners. There is some evidence that FMS patients are fiequent 

wllsumers of altemative mediml inte~entions,~ but our FMS cases reporteci much 



greater utilization of physician than non-physician services. The apparent discrepancy 

between our study and theirs may be because there is recall bias in a shidy such as ours, 

with subjects more Iikely to recall or admit to the use ofphysician than non-physician 

services. It also may be the result of the Merence between a clinic and community 

sample. 

The OHIP database we accessed also did not include the cost of medications. Our 

FMS cases used, on average, 2.8 prescnbed medications, compared to 1.9 and 0.9 

medications for pain controls and general controls, respectively. If îhe average cost of a 

prescription is $50.00 per month, this aione translates into over a one thousand dollar 

annual difference between individuals with FMS and the generai population, which in 

turn can be extrapolated to $700 million in prescribed medication costs in Canada 

annually . 

We made no attempt to measure overhead costs, such as the proportional costs of 

operating a clhic or emergency department for FMS-related problems. We excluded 

them, because such costs are d i c u l t  to measure, and the methods for this are 

controversîal? Nonetheless, excluding them will result in a reduced estimate of direct 

costs* 

In generai, the net effect of sampling and measurement bias probably was a 

conservative enor in the estimates both of prevalence and costs. We estimated that the 

net annual direct hedth care costs of FMS were between $300 and $350 d l i o n  in 



Canada. Given al1 of the costs we did not measure, likely the tue estimate is much 

greater. Adding to this the indirect costs of what appears to be a very disabling illness, 

and we feel we can conclude accurately that FMS places a large economic burden on 

Canadian society at least as large as estimated. 

7.6 DIRECTIONS FOR FUTURE RESEARCH 

To clarify some of the questions raised by LFES, several studies by the LFES 

research group already are in progress or in the development stages. AU studies 

undertaken by the research group receive approval fiom the University of Western 

Ontario Review Board for Research on Human Subjects. 

7.6.1 The London Fibromyalgia Epidemiology Study - Phase IV (LFES-IV) 

As mentioned above, we have begun a five year follow-up of the 100 subjects in 

whom FMS was confinnecl, and the 76 subjects in whom FMS was excluded by 

examination in LFES. Foilow-up will be at 18 month intervals, consisting of a brief 

musculoskeletal examination to determine whether or not a abject meets the case 

definition of FMS, and ta assess for other forms of arthntis involving the ha&, followed 

by completion of a detailed health questionnaire. The primary objectives are to estimate 

the incidence of remission (both in t e m  of the case dennition and in te- of tesolution 

of pain) of FMS in the 100 FC over five years, and to estimate the incidence of FMS 

among the 76 PC. Secondary objectives include: 1) detemiining the overall nahiral 



history of FMS and chronic, widespread pain with respect to symptorn severity, function, 

work disability, and health care services utilization; 2) determining the effect of labelhg 

an individual with FMS on symptom seventy, firnction, work disability, and health care 

services utilization; and 3) testing the sensitivity to change of the tender point 

examination. 

7.6.2 Fibromyalgia in the Amish Communities of Southwestem Ontario 

(FACSO) 

In many ways, the Amish community in North Arnerica is culturally isolated and 

distinct fiom the rest of the population." There are several reasons to study the 

prevalence of FMS in the Amish. First, in accordance with Arnish law, members do not 

utilize municipal, provinciaVstate or federd disability compensation systems. Generally, 

the only recourse for a disabled community member is to request financial or other 

assistance from the bishop of the local congregation, who then appeals for donations fiom 

congregation members. Congregations are srnail, their size limited because ail seMces 

take place within the homes of congregation members. Hence, h d s  are Iimited, and not 

dispensed anonymously. There also is a very strong work ethic and sense of 

independence among the Amish. For these and other reasons, it is uncommon for 

community members to seek hancial assistance related to physical disability. If FMS is 

a litigation or compensation-ciriven aiirnent, it should be uncommon in the Amish. 



Second, the Anüsh are uncommonly exposed to the forms of high speed trauma, 

such as motor vehicle collisions (MVC), that appear to precipitate some cases of FMS,SS 

because they do not own motor vehicles, usually traveling by home and buggy. Third, 

almost al1 Amish have less than a high school education; traditionally, formal schooling 

ends after the eighth grade. If a lower Ievel of education is a causative factor for FMS, 

then the prevalence of FMS in the Amish should be high. Fourth, extremely well 

documented genealogy records exid for the Amish. The primary objective of this study 

is to determine if FMS is as prevalent among Amish adults as in rural and major urban 

non-Amish controls. A secondary objective is to compare Amish cases and contcol cases 

of FMS with respect to clinical characteristics and fiinctional status. This study has k e n  

fimded and is in the field. 

7.6.3 Perspectives in post-traumatic pain: A survey of Canadien general 

practitioners, orthopaedists, physiatrists and rheumatologists 

Data collection has begun in a mrvey of approximately 780 practicing physicians 

across Canada, within four specialties: rheumatology, orthopaedics, physiatry, and 

general practice. The objective of this study is to determine the effect of certain patient- 

specific and physician-specifîc variables on the acceptaace or rejection of the concept of 

pst-traumatic fibromyalgia. Each randody selected subject has been mailed one of six 

different versions of a case scenario involving post-traumatic chronic pain. The scenario 

is foilowed by questions about perceived likelihood of post-traumatic fibromyalgia, and 



perceived risk factors for developing chronic post-traumatic pain. This study is 

underway . 

7.6.4 The Post-MVC (motor vehicle collision) fibromyalgia incidence shidy 

(PMFIS) 

We propose to study the one year incidence of FMS in individuals who have been 

involved in a MVC, and in two control groups, to determine if MVC-related trama is a 

significant nsk factor for FMS. If such trauma signincantly increases the risk of 

subsequent FMS, this could have implications with respect to fitture research. Because a 

variety of physiologic abnormaiities already have been documented in FMS patients, 

these physiologic parameters could be evaluated in individuals immediately post-trauma, 

pnor to the onset of FMS, and prospectively as FMS symptoms develop, in an attempt to 

determine the causal direction of events. Also, since a MVC is a relatively dramatic 

event for which a large subset of îndividuals seek medical care, it is an observable risk 

factor that could lead to research to improve cIinicai outcornes through earlier disease 

detection and treatment. Finally, there may be identifiable basehe characteristics among 

post-MVC patients that are predictive of poorer clinîcal outcome and higher health 

services utilization. This would have implications in terrns of targeting those post-MVC 

patients at highest risk for developing FMS, that they might be included in clinical trials 

on aggressive early or preventative treatment. It also would have implications for future 

allocation of health care resources. 



The study will involve individuals who have presented to emergency rooms (ER) 

immediately following motor vehicle related trauma, in addition to two control groups: 

those presenting to ER with minor lacerations, and those presenting to ER with upper 

respiratory infections. Mer identification of eligible subjects who consent, baseline 

demographic and clinical data will be collected. Subjects then will be followed 

prospectively at quarterly intervals over one year to compare the one year incidence of 

FMS in each group, and to identify risk factors for developing FMS, poor outcome, and 

high health care services utilbition. 

7.7 CONCLUSIONS 

FMS is common. It aEects ahost one in twenty Canadian adult females, and up 

to one in sk ty  adult males. It appears to have a major impact on fiinction and the ability 

to work, and places a large economic burden on Canadian society. Despite high direct 

medical costs, treatment generally is ineffective or only modestly effective. Until there is 

a clear understanding of the cause a d o r  a cost-effective, simple and safe cure for this 

condition, there wi l l  be a need for continued epiderniologic research on FMS. 
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APPENDIX A 
PROCEDURES 

A.0 Introduction 
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A.2.4 Inte~ewers and Data Recording 
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A.2.6 Data Entry and Editing 

A.3 Phase II: Confirming FMS, Data Collection 
A.3 .O Objectives 
A.3.1 Selection of Subjects 
A.3.2 Data Collection 
A.3 .3 Data Editing and Entry 

A.4 Validity and Reliability of the Data 
AS Phase III: Estimating Health S e ~ c e s  Utilization 

A.5.0 Objectives 
AS. 1 Selection o f  Subjects 
A.5.2 Data Collection 

A.6 Data Analysis 
A.6.0 Overview 
A.6.1 Validation of Survey Sample 
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A.6.3 Estimate of Point Prevdence 
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A.6.6 Measures of Specific Symptoms 
A.6.7 Estimate of Functional and Disability Status 
A.6.8 Estimate of Medication and Health S e ~ c e s  Use 
A.6.9 Regession Analysis of Functional Status and Work Disability 

A.0 INTRODUCTION 

The ovedl  objective of this study was to estimate the prevalence and 

socioeconomic impact of fibromyalgia syndrome (FMS) in the general population, both 



in terms of direct costs and disease burden. Direct costs include medication use and the 

utilization of health care services. Disease burden included general health, specific 

hdth-relakd problems, and ftlnctional and disability status. 

This appendix presents the procedures used to collect data in somewhat more 

detail than that presented in any of the preceding manuscripts (Chapters 2 through 6). 

Data analysis will be presented somewhat briefly, as it has been covered in greater detail 

within each manuscript. Appendix B contains a copy of the questionnaires and the data 

recordmg forms used in LFES. 

The study was designed as a three phase, cross-sectional point-in-time s w e y  of 

adults residing in London, Ontario. Phase 1 was a telephone screening survey to identify 

possible cases of FMS. In Phase II, individuals who screened positive in Phase I were 

invited to attend a personal interview and a brief physical examination by a 

rheurnatologist in order to CO& or exclude FMS and to provide additional data. Phase 

III involved a review of Ontario Health Insurance Program records to allow for an 

anonymous cornparison of FMS cases with age- and sex-matched intemal and age-, sex-, 

and geographically-matched extemal controls with regards to annual health services costs 

billed to the provincial insurance plan. Figure A-1 is a flow chart illustrating the overall 

study design. 
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A.2 PHASE 1: SCREENING FOR FMS 

A.2.0 Objectives 

The objectives of Phase 1 were twofold. First, to identify a sample of individuals 

who have chronic generalized musculoskeletal pain, and hence could have FMS. Second, 

to obtain demographic data on the entire s w e y  sample so that demographic data could 

be compared with the 199 1 London city census data. 

A.2.1 Selection of Subjects 

A.2.1.1 The survey w~ulation 

The target population was London, a community of 341,020 persons (199 1 

census) in Southwestern Ontario.' Canada's tenth largest city, it is the business, hancial 

and academic hub for a largely agricultural area. Its per capita income is slightiy above 

average, and its unemployment rate slightly below average for Canadian urban centres? 

London was chosen as the survey site because it is demographically sirnilar, with respect 

to sex, age and language distribution, to other rnid-size Canadian cities and the Canadian 

population as a whole, excluding Quebec Fable A-11. Also, London is fiequently 

targeted in marketing surveys, because it is felt to be representative of English Caaadian 

markets. 



TABLE A4 : Demographics of al1 midlsize Canadian cities outside Quebec, 1991 
(population 100,000 - 499,999) 

City (N = 12) Population 

Halifax 
Kitchener 
London 
Oshawa 
Regina 
Saint John 
St, John's 
Saskatoon 
Sudbury 
Thunder Bay 
Victoria 
Windsor 

London's ran k 1 

London's difference from mean 
London's difference from median 

% female 

51.3% 
50.7% 
61.7% 
50.3% 
51 2% 
51.7% 
51.3% 
51.5% 
56.5% 
50.6% 
52.1 % 
51.3% 

51.6% 
51.3% 

4 

0.1 % 
0.4% 

% < 35 yrs % > 64 yrs % English 

' Each percentage weighted by the population of the comesponding community before calculating 
the rnean. 



A.2.1.2 The sam~ling fiame 

The sampling fiame was a cornputer-generated list of 19,500 seven digit 

telephone numbers, fkom the 39 telephone exchanges wiîhin London. To create this list, 

39 computer files were created, one for each telephone exchange. Within each füe, five 

hundred non-repeating random numbers from '0000' to '9999' were generated. The fînal 

list was generated fiom a programme in which 19,500 numbea were randornly selected 

fiom the master list of (39 prefkes x 500 numbers per prefix =) 19500 numbers. Hence, 

this list included an equal number of numbers with each of the 39 telephone prefkes. 

This is important, as illustrated in the following example. If twenty-five percent of 

numbers with the prefix '430' belong to households in which at least one eligible subject 

resides, then the probability of dialing the number of an eligible subject is twenty-five 

percent each time a '430' number is dialed. And if ten percent of numben with the prefix 

'432' belong to households in which at least one eligible subject resides, then the 

probability of dialing the number of an eligible subject is ten percent each time a '432' 

number is dialed. By having an equal number of '430' and '432' numbers within the 

sampling h e ,  the probability of contacthg any given eligible subject is not af5ected by 

the fiequency of numbers with a given prefix within the sampling fiame, but only by the 

proportion of numbers with each prefix that belong to eligible subjects. In this way, 

except for households with no residence phone or multiple phone nurnbers, the 

probability of selecting any given household is equal across the sampling population. 



This 1s t  point can be illustrated with the following example. Household A has 

one telephone number, with the prefix '433'. Household B also has one telephone 

number, with the prefix '434'. Assume that every one of the 10,000 numbers with the 

prefix '433', 433-0000 to 433-9999, had k e n  assigned, each to one howhold at the time 

of our survey. The probability of any given household being telephoned by one of our 

intewiewers was 500 (the number of 433 numbers randomly selected for the master k t )  

divided by 10,000 households, which equals 5 percent Now assume that only 10 

percent of the 10,000 numbers with the prefuc '434', 434-0000 to 434-9999? had been 

assigned, each to one household at the t h e  of ou- mrvey; hence there are 1000 

households with a telephone number with the prefix '434'. The probability is that only 

50 active numbers (10%) would be within the master list of 500. The probability of any 

given howhold being telephoned by one of our in te~ewers  would have been 50 (the 

number of 434 numbes randomly selected for the master lis) divided by 1000 

households, which also equals 5 percent. 

A.2.1.3 The sam~ling unit 

The sampiing unit was defined as a residence in London with at l e s t  one 

telephone number. Units were selected by random digit dialing (MD), utilking the 

computerïzed list of random telephone numbers. RDD has the advantages over directory 

sampling of increashg randormess and accessing uniisted numbers? 



Mer a number had been selected and interviewer-to-person contact made, the 

initial question asked was: "Have 1 reached you on a home phone?" A 'No' response 

resulted in polite temination of the interview. Non-residences which were dialed were 

not included in data collection, except to record the number of calls in each category, 

residence vernis non-residence, for later inclusion in a response rate table. Included in 

the definition of non-residence numbers were: 1) not in service numben, 2) business 

numbers, 3) fax numbers, 4) dormitones and university residences, 5) hospitals and 

nursing homes, and 6) car phones. 

Two potential biases existed that would have influenced the probability of any 

given household being selected for interview. First, telephone surveys necessarily 

e h h a t e  otherwise eligible howholds with no telephone. This likely would result in 

under-representation of individuals recently arrived in London, and individuals of lower 

socioeconomic class. Fominately, less than two percent of Canadian households have no 

telephone? 

A second potential source of bias is double counting. Double counting occurs 

when a given household has more than one telephone line. A household with N o  

telephone lines has twice the probability of being randomiy selected as a household with 

only one. Double countùig is most likely to occur in higher income households, leaduig 

to over-representation of this group. We tried to minimize double counting by classi@ing 

car phones and portable phones as non-residence numbers, but were othenvise unable to 



eliminate this potential bias. Likely, ody a small percentage of London households have 

more than one telephone line; in Canada, there are 9.6 million telephones categorized as 

residential and 13 -7 million telephones total, compared to 1 1.2 million ho~seholds.~ 

A.2.1.4 The sampling; - element 

The eligible sampling element per household was that adult (defïned as a person 

of at least age 18 years) with the most recent birthday as of the date of the initial 

telephone contact. The birthday method for subject selection has been validated by 

O'Rourke and Blak6 It was decided to choose one respondent per household because of 

concem over enumerating the prevalence denominator by any other method. By 

randomly selecting just one resident per household, the denominator becomes the number 

of households successfully contacted, which is much more easily determined and verified 

than estimating the sum of adults fiom all households selected. 

A.2.2 Estimate of Sample SUe 

Sample size was calculated to fulfill the two primary objectives of this study: first 

to achieve a precision of plus or minus 1 .O% in the prevalence confidence interval, 

assuming a true prevaience of FMS in the study population of 2.0%, and that both a 75% 

Phase 1 participation rate and a 75% Phase II participation rate could be achieved (with 

these assumptions, a sample size of 1400 initial contacts was estimated); second, to 



identify at l e s t  50 confirmed cases of FMS fiom the community sarnple, given the same 

two participation rate assumptions (a sample size of 4464 initial contacts was estimated). 

The decision to c o n h n  50 cases of FMS was made to permit estimation of mean 

age with bounds of plus and minus 3 years with 95% confidence, and also to allow for 

80% power to detect a $200 or larger difference in annual ministry of health spending 

between shidy groups. 

Of these two estimates for sample size, the larger was selected and rounded off to 

4500. These calculations are included in Figure A-2. 



FIGURE A-2: SAMPLE SIZE CALCULATION 

A-2.1. Sample size to detemine the prevalence of FMS with a precision of plus and 
minus 1.0 percent for confidence bounds (B) 

where N 

P 

- - 381,000 (population of London) 

- - 0.02 (estimated fiom results 
of earlier prevalence 
studies) 

Additional Assumptions: 

1. Seventy-five percent Phase 1 response rate; response rate is defined as the number 
of subjects who pdcipate  in the study divided by the number of subjects with 
whom actual interviewer contact is made; this 75% estimate is slightly more 
conservative than the 78.5% response rate reported in the first stage of the study 
of OToole et al? 

2. Seventy-five percent Phase II response rate; response rate is defined as the 
number of subjects who agree to participate in Phase II divided by the total 
number of positive screen subjects invited to participate; this 75% estimate is 
slightly more conservative than the 80.0% response rate reported for medical 
evaluation in the shidy by O'Toole et al. 

Correction Factor: 

CF = 0.75 x 0.75 (based on assumptions 1 and 2) 

Final Sarnple Size Estimate = 78V0.56 - 1400 - 



Figure A-2: Sample Size Estimation (cont'd) 

A-2.2. Sample size to identify 50 confirmed cases of FMS. 

Assumptions: 

1. Prevalence of FMS is 2.0 percent. 
2. Correction factor is 0.56. (See above) 

Sample Size Estimate: 

A-23: Sample size to estimate mean age of confirmed cases of FMS 
with a precision of plus and minus 3 years for confidence bounds (B). 

Assumptions: 

1.  Variance is 125.1 ; this was denved fiom a retrospective chart review of 109 
confirrned c h i c  cases of FMS. 

2. Ninety-five percent confidence. 

Sample Size Estimation: 

n - - 



A.2.3 Data Collection 

Data gathering was conducted by telephone interview using trained interviewers. 

This method was chosen over mailed questionnaire and face-to-face interview for several 

reasons. The most important reason for choosing the telephone s w e y  method over a 

mailed questionnaire is to increase control over which person per household is selected as 

the respondent. The birthday method has been validated as providing a relatively random 

sample, except for minor disproportion as to month of birth. We were concerned that, 

despite instructions to the contrary, a self-admlliistered questionnaire would tend to be 

handed to whomever in a household has the most interest in the questionnaire subject area 

(for example, someone with chronic musculoskeletai pain and fatigue) rather than to the 

individuai with a most recent biahday; this would result in an overestimation of disease 

prevalence. Also, pesons with limited literacy skills may be reluctant or unable to 

complete a self-administered questionnaire. Finally, the interviewer-subject rapport that 

can develop in a telephone survey rnay improve response rates. 

The telephone m e y  method was chosen over persona1 in te~ews  because the 

screenîng questionnaire was not so long or complicated that it warranted the added 

expense of or personal risks to in-person interviewers. There was no material that 

respondents must view to answer questions. Finally, RDD likely results in a more 

complete sampling fhme than a List of London residences. 



The major disadvantage to the telephone survey method is that Canadians are 

becoming inundated with telemarketing disguised as academic research, and are 

justifiably less trusting of telephone interviews. We attempted to allay this mistrust by 

clearly stating at each interview's outset the investigators and purposes of the survey. 

m e r  procedures to increase response rates, besides using trained inteniewea and 

keeping the questionnaire as bnef, interesthg and non-threatening as possible, were used: 

Before Initial Contact Had Been Made: 

1. Data collection was not performed during the last two weeks of December and 

the first two weeks of July, because of very low response rates reported during 

those time intervals in the Ontario Health Survey'. 

2. If a selected telephone number was dialed and no one answered, or if the line 

was repeatedly busy, that number was dialed a minimum of 5 times before 

declaring it a non-response. These 5 times were at systematicaily different 

hours of the day and days of the week, including at least one weekend day. 

The outcome of each diaiing was recorded on a Dialing Record Form 

(Appendix B). 

3. If initial contact was with an answering machine, a bnef message was left 

stating the sponsors of the survey, the survey's intent, and the interviewer's 



intended time to cal1 back. The same message was left if initial contact was 

with someone not eligible to be in the survey, such as a child or baby sitter. 

Mer Initial Contact Had Been Made: 

1. If a subject was unable to complete the m e y  at the time of initial contact, a 

later time was arranged as  per their preference and convenience. 

2. Subjects who either were unwilling or unable to respond over the telephone 

were given the option of having the questionnaire mailed to them. The latter 

case might have occurred if a subject was willing to participate, but too 

hearing irnpaired to complete the survey over the telephone. In fact, this 

situation did not arîse during the course of the mnrey. 

3. Subjects who were uncertain about participating were given the option of 

telephoning a specific University number to verify the intent of the study, with 

the understanding that the principal investigator would c d  back within one 

week. Several potential subjects were re-contacted in this way, and al1 later 

participated in the survey. 



A.2.4 Interviewers and Data Recording 

Interviewers were selected on the basis of the quality of their speaking voices and 

their experience in the health sciences. Over the course of the study, a total of seven 

interviewers participated, no more than four at any given time. Ail were female, between 

the ages of twenty and forty. T o  ensure uniformity in data collection, each interviewer 

was pre-trained in data collection and recording. She was instructed to read the 

introduction, questionnaire and closing verbatim. Because of inadequate h d s  to hire 

translatoa, subjects who could not understand and speak English were excluded. 

Answers were recorded by the interviewers on a Phase 1 Data Record Form (Appendix 

B). Data collection and recording was monitored on a regular basis. Over the course of 

the study, the seven interviewers were monitored in person on several occasions during 

interviews, and the results of their Dialing Record Forms (Appendix B) compared 

quarterly. Phase 1 participation rates for the 7 interviewers varied fiom 69% to 84%, 

with five of seven between 72% and 75%. There were no appreciable differences in the 

dialing results (for example, percentage of numben resulting in business c a s )  between 

the 7 interviewers [Table A-21. 

All data were edited by the principal investigator O W ) ,  then entered into a 

survey-specinc data base progamme (Epi M o 4  as soon as possible. Included in Epi 

1160 is a 'check' nle  to ensure that entered data fits into a reasonable range of data values. 

Aiso, a 10% sample of early data was entered into the data base programme hvice, which 

c o b e d  a rate of data entry error of less than 1 .O%. 



TABLE A-2: A cornparison of seven telephone inte~ewers 

Table A-?: Dialing Record Results - LFES Phase I 

Interviewer Number 

Not in Service # 
Business # 
RingingNoice MessageFax 
Subjects 
Refusals 
non-English 
ûther 

Participation ratee 

Total 

The percentage of eligibte subjeds who participate in the screening suNey 
(= subjects / [subjects + refusaisD 



A.2.5 The Screening Questionnaire 

The survey instrument was an 18 item questionnaire [Appendix BI starting with 6 

items about pain and fatigue, followed by 1 item each about past history of arthntis and 

FMS, and 10 items on demographics. The validation of this survey instrument has been 

presented previously in Manuscript # 1, Chapter 2. 

A subject who screened negative, but who had responded 'yes' to the question 

"Have you ever been told, by a doctor or anyone else, that you had a condition called 

fibrositis or fibromyalgia?", was re-contacted by a rheumatologist (KPW) within 1 week 

of their initial interview, in order to confirm their earlier responses to the pain and fatigue 

items. This was done to reduce the risk that previously diagnosed FMS cases who 

misundentood the screening questions would be missed. Such a subject who screened 

positive, upon re-testing within 1 week, was considered a positive screen, and was invited 

into Phase 11. During the course of the study, 70 such subjects (42 female, 28 male) were 

identified and te-contacted. None of these subjects screened positive upon re-testing. 

A.2.6 Data Entry and Editing 

We developed a Scantron form [Appendk B] to record Phase 1 data. This 

eliminated human error in, and reduced costs for data enûy, since a data entry clerk 

would not be required. A pilot study was performed involving four tlained inte~ewen 

recording data both on a standard data entry fonn and on a Scantron form. Data fiom the 



standard foms were entered manually by our data entry clerk; Scantron data were entered 

utilizing an ocular scanner. The error rate for data recording on 30 subjects was identicaï 

using the two different forms, at approximately 1 .O%. Manual data entry had an error 

rate also of approximately 1 .O%, versus 0.0 1 7% using the Scantron form. It was 

concluded that using the Scantron form would reduce the overall error in data entry and 

recording. 

Passing completed Scantron forms through the ocular scanner resulted in a data 

file, which was edited by the principal investigator (KPW) using a DOS editor. 

A 3  PHASE II: COWIRMING FMS, DATA COLLECTION 

A.3 .O Objectives 

The fmt objective of Phase II was to confirm or exclude the diagnosis of FMS 

among subjects who had screened positive in Phase 1. This would result in two study 

groups: first, positive screens in whom FMS has been confirmed (FMS cases, FC); and 

second, positive screens in whom FMS has been excluded (pain controls, PC). A second 

objective was to generate a third study group, consisting of general population controls 

matched with FMS cases for age and sex. 

The h a i  objective was to collect data fiom subjects in dl three groups on 

dernographics, on symptom prevalence, onset and severity, on fûnctional and work 



disability status, and on medication and health senices utilkation, to allow for group 

comparisons. 

A.3.1 Selection of Subjects 

Al1 subjects who screened positiw in Phase 1 were hvited to participate in Phase 

il, to be evaluated by one of NO rheurnatologists (KPW and MH) in the outpatient 

rheumatology ch ic  at University Hospital, and to complete a detailed questionnaire. 

Interviewers were trained to identify positive screens at the time of the initial interview, 

and to invite such subjects to participate in Phase II. This timing was chosen to reduce 

losses to follow-up, and to take advantage of the rapport developed between subject and 

interviewer during the interview. 

Subjects who agreed to participate in Phase II were reîontacted within 2 weeks 

by the principal investigator (KPW). Again, the nature of their proposed participation in 

Phase II was explained. Ifa subject gave verbal consent, an appointment was scheduled 

for as soon as possible (usually within 1 month), at a time most convenient to them, 

including evenlligs and weekends. To M e r  improve participation rate, subjects were 

infonned that they would be reimbursed for al1 transportation and parking expenses 

relating to the Phase II appointment During the course of the study, two recruited 

subjects moved away fkom London after having been recruited in Phase I and having 

screened positive. Both were offered full travel expenses to and fiom University 

Hospital, and both paaicipated in Phase II. Each subject who agreed to participate in 



Phase II was given two telephone numben to call, should they have questions or 

concerns, and given detailed directions to the outpatient clinic. Subjects were reminded 

of their appointment by telephone the evening prior to that appointment. 

In addition, for each case of FMS confmed in Phase II, two randornly selected 

age- and sex-matched i n t e d  controls were recruited into Phase II, by the following 

method. Given age and sex data on a given confirmed case of FMS, each interviewer was 

instructed to recniit the next two age- and sex-matched respondents who screened 

negative in Phase 1. If a subject refused, the next matched respondent was asked to 

participate, and so on until two subjects agreed. This was done to ensure two matched 

interna1 control subjects recruited for each c o h e d  case of FMS. Controls were not 

required to attend the University Hospital outpatient clinic, but were asked to complete a 

questionnaire that was mailed to them within two weeks, accompanied by an introductory 

letter, an information letter and consent form, and a pre-addressed, pre-stamped envelope. 

Subjects who had not returned the completed questiomaire were re-contacted by 

telephone within three weeks by the principal investîgator. At that tirne, they were asked 

if they intended to r e t m  the questionnaire, and if they had any questions with respect to 

it, 



A.3.2 Data Collection 

Each subject first was i n t e ~ e w e d  by a rheumatologist to codix-m their responses 

to the Phase 1 survey. The rheurnatologist then obtained a bnef medical history to 

identiq other musculoskeletal and non-muscuioskeletal disorders. 

After the medical history, the rheumatologist performed a bief musculoskeletal 

examination, consisting of an examination of hands and any painful peripheral joints, and 

digital palpation for tendemess at the eighteen fibromyalgia points specified by the 

Arnencan College of Rheumatology (ACR)." 

Mer the examination, subjects completed a more detailed Phase II Health 

Questionnaire (Appendix B), asking about disease symptoms, symptom onset and 

severity, medication use, health services utilization, functional statu and disability status. 

This questionnaire consisted of questions selected fiom the Ontario Health Survey about 

demographics, two week and one year disability, medication use and health services 

utilization, in addition to several disease-spec5c questions about FMS. Functional status 

was assessed using published pre-validated questionnaires: the mobility and agility 

indices from the 1986 Health and Activity Limitation Survey (HALS)i1 and the 

Fibromyalgia Impact Questionnaire (FIQ).'* 

This sarne Phase II Health Questionnaire was mailed to al1 subjects in the internai 

control group, with the exception of Part II, Section One, which deals with pain and 



fatigue. 

k 3 . 3  Data Editing and Entry 

Al1 Phase II data were edited by the principal investigator prior to data entry. For 

subjects who attended the University Hospital chic, the questionnaire was reviewed in 

the presence of the subject, to confihm that no question had been skipped unintentionally, 

and that al1 questions had been answered correctly. On those occasions where a 

numerical answer was given as a range, the subject was asked to speci@ a single whole 

number; if the subject couid not specify a single whole number, or in the case of 

questionnaires returned by mail (general controls) the mean of the range was recorded. 

if the mean was not a whole number, then a coin flip detennined if the annver was 

rounded up to the nearest whole digit (heads) or down (tails); this was done to reduce the 

risk of biasing numerical responses up or dom. 

In those instances where a response was not recorded and not retrievable, a 

missing value was entered, except in the case where the answer could be logically 

inferred fiom another recorded response. For example, if a subject had not seen any 

specidists over the preceding twelve months, then it was assumed that the same subject 

could not have seen a specialist over the preceding two weeks. 



After initial editing, data were entered by a trained data entry clerk into the 

statistical programme Epi M o .  After data entry, the principal investigator re-edited the 

data in the DOS editor to ensure that missing data were accounted for. 

A.4 RELIABILITY AND VALIDITY OF THE DATA 

The reliability of &ta collection was enhanced by several rnethods. In te~ewers  

were monitored during data collection by an independent observer at randorn intervals; 

20 i n t e ~ e w s  were selected randomly for monitoring from the first hundred performed by 

each interviewer, and thereafter 50 of each thousand. Test-retest reliability was 

estimated by having two different in te~ewers  contact the same 50 subjects one rnonth 

apart, using the same questionnaire; these 50 subjects were randomly selected fiom the 

£ïrst 200 participants. Epi Ido possesses a check file that ensures reliability of data entry 

by checking data for acceptable ranges, and by permitting double entry of data. A 

random 10% of data was double entered. 

The content validity of both the Phase I and the Phase II questionnaires was 

reviewed by two epiderniologists with expertise in population studies and two 

rheumatologists with expertise in fibromyalgia. As much as possible, pre-validated 

questions fkom the O.H.S. and H.A.L.S. were used. The FIQ questionnaire also has been 

validated in the literature. Criterion-related validity was determined for the screening 

questiomaire at pre-testing, when sensitivity and specificity were found to be 93.3% and 



between 80.0% and 100%, respectively. 

The face validity of the Phase 1 questionnaire was tested in iwo pilot studies, one 

by personal interview, one by telephone survey, when none of 30 and 15 subjects, 

respectively, found any difnculty understanding any item or any word. 

Each subject who screened positive had FMS confhed  or excluded by one of 

two rheumatologists who were blinded to the Phase I s w e y  result. inter-rater agreement 

between the two rheumatologists on the presence or absence of FMS was optimized by 

pre-training using a standardized dolorimeter. A pilot study was performed to estimate 

the Kappa statistic for inter-rater agreement on 25 subjects, recniited consecutively in the 

outpatient rheunatology clinic at University Hospital; a kappa of 0.70 was considered 

satisfactory; a lower result would obligate retraining. Of 25 recruited subjects, 12 had 

FMS and 13 had other rheumatic disorden. Each rheumatologist was bluided to the 

diagnosis rendered by the other examiner. Using the 1990 American College of 

Rheumatology classification criteria for fibromyalgia, there was agreement between the 

two examiners on ail 25 subjects (kappa = 1.00). 



A.5 PHASE III: ESTIMATING HEALTH SERVICES UTILIZATION 

A.5.0 Objectives 

The primary objective of Phase III was to estimate the annual utilization of health 

care senices, and thereby the direct costs to the Ministry of Health per confirmed case of 

FMS, as compared to two intemal and one extemal control group. 

AS. 1 Selection of Subjects 

Ad confirmed cases of FMS, pain controls and general controls who participated 

in Phase II were asked for consent to participate in an anonymous group cornparison of 

mual health services costs to the Ontario Health Insurance Plan (O.H.I.P.). An extemal 

controi group was randomly selected fkom the O.H.I.P. database, four age-, sex-, and 

geographically-matched subjects for each codumed case of FMS. 

A.5.2 Data Collection 

A List of confirmed FMS cases and interna1 control subject names and O.H.I.P. 

insurance numbers was mailed, with accompanyhg letters of consent, to the Ministry of 

He&. The detailed clairns file was entered to access ail individual billing claims for the 

twelve months of 1994. The year 1994 was selected as the year pnor to Phase II data 

collection, since the first Phase II subjects were examined in January of 1995. An 



extemal control group was randody constructed fiom the claims file, four subjects 

matched for age, sex and the London geographic area for each confirmed case of FMS. 

For each subject in each of the four groups (FMS cases, pain controls, general 

controls and extemal controls), health care utiiization for the year 1994 was calculated as 

the s u .  of ail billing claims, including consultation fees, hospital fees, procedure fees, 

and laboratory expenses. The sum of costs for al1 subjects in each group was divided by 

the number of subjects in that group to determine the mean subject health senrices 

expenditure for the year 1994. 

A.6 DATA ANALYSIS 

A.6.0 O v e ~ e w  

To avoid the effect of multiple testing on the Type 1 error rate, analysis was 

restncted to a priori hypotheses. Post-hoc analyses were performed only when overall 

between group clifferences were observed. Ali data were analyzed using the statidcal 

software prograrn Epi M o  Version 6, SPSS 6.1 " or SAS 6.12." Regression models 

were tested using both forward and backward methods, to ensure that each mode1 was 

ro bust. 



A.6.1 Validation of the Survey Sample 

Because Phase 1 utilized a cornputer-generated iist of random telephone numbers, 

it was assumed that a significant number of these numbers would be non-eligible. Non- 

eligible numbers were categorized by reason for ineligibility, and a table constructed of 

these results [See Table A-2, page 2011. 

in order to have confidence in the generalizability of our survey results, the 

demographic profile of respondents was compared to 1991 London census data for adults 

aged 18 and over, by constmcting sex-adjusted graphs of age distribution. More than 

sixty percent of our survey sample (2090 of 3395) were female, which is a considerably 

greater percentage than the percentage of adults recorded as female in the 199 1 London 

census. This sex distribution is similar to that reported in other Canadian sur~eys .~*~ l Our 

sample was very representative with respect to age, however (Table A-3). Al1 analyses 

were adjusted for sex, where appropriate. 

A.6.2 Validity and Reliability of the Screening Instrument 

As previously discussed, the test-retest reliability of the screening questionnaire 

was examined in the first quater analysis of Phase 1 data, and was found to be 100% for 

negative screens. Thus we could be 100% confident (C.I. 93.2%, 100%) that no subjects 



fdsely screened negative because of week-to-week differences in their responses. 

Further discussion of the reliability and vaiidity of the screening instrument is in 

Chapter 2. 
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TABLE A-3: A cornparison of the survey sample with 199 1 London census data by age 

TABLE A-3: Sex and age distribution of the LFES telephone 
suwey sample (Phase 1) compared to the 1991 

Males - 
20-24' 
25-29 
30-34 
3549 
4044 
45-49 
6044 
S M 9  
60-64 
6574 
7S+ 

Females 
20-24' 
25-29 

. 3044 
35-39 
40-44 
4549 
6044 
S M 9  
6044 
6s-74 
7s+ 

London census. 

London 
13885 
15980 
15110 
13425 
12370 
951 5 
7770 
6965 
6730 
1 OS70 
5695 

118015 

London 
14435 
16755 
16060 
14475 
13075 
10035 
8070 
7465 
7 305 
13470 
10460 

131605 

LFES 
186 
4 63 
148 
1 47 
141 
94 
89 
60 
44 
94 
53 

1220 

LFES 
241 
221 
231 
275 
199 
161 
116 
88 
112 
21 8 
143 

2005 

Difference 
3.5% 
-0.1% 
-0.7% 
0.7% 
1.1% 
-0.4% 
0.7% 
-1 .O% 
-2-1 % 
-1.3% 
-0.5% 

0.0% 

Difference 
1.1% 
-1.7% 
4.7% 
2.7% 
0.0% 
0.4% 
-0;3% 
-1.3% 
0.0% 
0.6% 
-0.8% 

0.0% 

' Table exdudes subjeds l k 1 9  yean old. because there are no accurate 
census data readily available coritairiing this infornation- 



A.6.3 Estimate of Point Prevalence 

The details of the point prevalence estimates for males and fernales are presented 

in Chapter 3. 

To estimate point prevalence, one major assumption had to be accepted or 

rejected, which could affect greatly the finai estimate. It is that the ody cases of FMS in 

the eligible sample were those cases that achially were contirmed by examination. This 

assumption is composed of three minor assumptions: first, that there were no cases of 

FMS among the 1279 eligible subjects who refused to participate in the Phase 1 screening 

interview; second, that there are no individuals with FMS arnong the 3 147 subjects who 

screened negative for chronic widespread pain in Phase 1; and third, that there are no 

individuals with FMS among the 72 eligible subjects who screened positive for chronic 

widespread pain in Phase 1, but refused to participate in the Phase II examination. These 

three minor assumptions combined result in an estimate of FMS equal to the equation 

A.6.3.1: 

A.6.3.1 ( c o b e d  cases of FMS) / (total eligible subjects) x 100% 

This produces a minimal (consemative) estimate of point prevalence; the true 

value of point prevalence could be no lower than the lower bound of this estimate. 



The flrst minor assumption, that there are no individuals with FMS among the 

1279 eligible subjects who refused to be interviewed in Phase 1, accounts for the 

possibility that individuals with pain, and therefore potentially with FMS, would be more 

likely to agree to participate in a survey asking about pain. However, this assumption 

must be rejected for several reasons. First, it is impossible to adjust this estimate of point 

prevalence for age and sex, since the age and sex of the 1279 eligible subjects who 

refbsed to be in te~ewed  in Phase 1 is unknown. Secondly, although it may be that 

individuals with pain would be more likely to agree to participate in a survey asking 

about pain, this does not mean that al1 persons with pain will participate. In fact, many 

may choose not to participate because their pain makes it difficult for them to spend tirne 

on the telephone. Also, al1 of our interviewes reported that the large majonty of the 

eligible subjects who refused to participate in Phase 1 did so before the interviewer had 

had an opportunity to mention the intent of the w e y ;  these individuais likely would not 

have known that they would be asked questions about pain. 

In rejecting this assumption, it was decided to elirninate eligible subjects who 

refused to participate in Phase 1 fiom the denorninator in the estimate of point prevalence. 

This results in the estimate of point prevalence A.6.3.2: 

A.6.3.2 (confhed cases of FMS) / (total Phase I participants) x 100% 

The second minor assumption, that there are no individuals with FMS among the 

3 147 eligible subjects who screened negative for chronic widespread pain in Phase 1, is 



supported by the requirement for chronic widespread musculoskeietal pain in the 1990 

ACR criteria we utilized to d e h e  FMS, and by the test-retest reliability of 100% we 

found among persons who screened negative. 

The third minor assumption, that there are no individuals with FMS arnong the 72 

eligible subjects who screened positive for cbronic widespread pain in Phase 1, but 

refûsed to participate in the Phase II examination, accounts for the possibility that persons 

with FMS might be more likely to agree to be examined than persons without FMS. This 

is supported by our own results, that approximately 70% of FMS cases were 

undiagnosed prior to the Phase II examination; hence these individuals might be highly 

motivated to obtain a explanation for their symptoms. Second, persons with FMS had 

worse symptoms, more dissatisfaction with their health, and more fùnctional limitations 

than persons without FMS but with chronic widespread pain; this also could result in 

higher motivation to potentially obtain an explanation through participating in Phase II. 

Also, because the age and sex is known for Whially al1 subjects who screened positive, 

there would be no difficulty in adjusting for age and sex. 

Conversely, several subjects who screened positive refused to participate in Phase 

II because they had already had the diagnosis of FMS confhed. Others refwd to 

participate because they were in too much discornfort to travel to Universiv Hospital. 

This suggests that FMS may actually have prevented some eligible subjects From being 

examined to c o n f i  or exchde FMS. Because it is impossible to determine the degree 

to which FMS itselfenhanced or diminished an eligible subject's likelihood to participate 



in Phase II, we assumed that the proportion of persons with FMS was the same in eligible 

subjects who did not participate in Phase II as it was in eligible subjects who did 

participate. This is supported by our resdts that show that Phase II participants and non- 

participants were not demographicaily different, nor were they difEerent with respect to 

the distribution of their pain, or the presence and seventy of fatigue; these results are 

discussed in Chapter 3. Rejecting the third minor assumption results in the following 

estimate of point prevalence, equation A.6.3.3 : 

A.6.3.3: (confirmed FMS cases + (p x Phase II rems) )  / (total Phase 1 

participants) x 100% 

where p = the proportion of Phase II participants in whom FMS has 

been confïmed 

Mer direct age standardization, using the 199 1 London census as the reference 

population, a M e r  adjutment was made, weighting subjects by the number ofadults 

residing in each particular household This was done to reduce the nsk of over- 

estimating FMS prevalence in the elderly, who wouid be most likely to reside alone. 

Ninety-five percent confidence intervals were constnicted for the prevalence of FMS in 

the general adult population, using the logit transformation of the proportion, to correct 

for a proportion approaching zero.'5 



A.6.4 Estimate of Lifetime Prevalence 

The lifetime prevalence of FMS is the proportion of individuals in a population 

who wiii develop this condition in their lifetime. Prevalence for females and for males 

within each decade of life was calculated using Phase 1 and Phase II data and data fiom 

the 1991 London census. A graph of prevalence by decade of life was constructed for 

each sex. If FMS is presumed to be a chronic, non-rernining, non-fatal disorder, then the 

prevalence should increase steadily throughout Me. 

A.6.5 Measures of Demographics and General Health 

The demographic profile of confirmed cases of FMS was examined, including 

sex, mean age, marital statu, education level employrnent stahs, and annual household 

incorne. Data on these variables were compared with corresponding data fiom the survey 

sample, using Analysis of Variance (ANOVA) for continuous data, Pearson's Chi-squared 

for nominal data, and the Mann-Whitney test for ordinal data. 

Subjects in Phase LI were categorized into Group 1) FMS Cases, subjects who met 

the 1990 ACR criteria for FMS; and two intemal control groups: Group 2) Pain Controls, 

subjects in whom FMS had been excluded d e r  screening positive in Phase 1; and Group 

3) General Population Controls, subjects randomly entered as intemal controls into Phase 

II who screened negative in Phase 1, age- and sex-matched for each confirmed FMS case. 



General health measures including satisfaction with health, satisfaction with life, 

Ievel of happiness, degree of pain, and level of life stress were compared for FMS cases 

(Group l), each of the two intemal control groups (Groups 2 and 3), and an age- and sex- 

matched sample fkom the OHS, using the Mann-Whitney test for ordinal data. 

A.6.6 Measures of Specific Symptoms 

Student's t-test was performed to test the nul1 hypothesis that FMS cases have no 

more pain and no more fatigue on 100 millimeter visual analog scales than Pain Controls. 

Odds ratios were constructed to see which other symptorns on a 42-symptom 

check lin were more comrnon among FMS cases than among Pain Controls. 

A.6.7 Estimate of Functional and Work Disability Status, and Healthy 

Years of Life Lost (ENLL) 

The Fibromyalgia Impact Questionnaire VIQ) is a ten item instrument that asks 

about abilities to perforrn various household tasks, about how weU the individual has felt, 

about how many days have been missed fiom work, and about the severity of pain, 

fatigue, aaviety and depression, all within the context of the preceding seven days.16 

Items are weighted equally and summed to produce a total (FIQ) score, fkom zero to 10; 

the higher the score, the greater the impact of FMS symptoms upon that individual. 



Intemal groups 1,2 and 3 were compared with respect to their mean FIQ score, using 

Analysis of Variance (ANOVA) to identi@ differences, and Scheffe's test to identiS, 

where group differences lie; Scheffe's test was used because of the difTerent sizes of the 

three subject groups. 

The Health Activities and Limitations Survey (HALS) mobility and agility 

indices" together are comprised of ten items asking about an individual's ability to 

perform various activities of daily living (ADL); each item consists of three questions, in 

order to determine the de- of difficulty one has with a pdcular ADL, and how long 

that difficulty has existed. Each item is weighted equally as zero (no difficulty) to 1 

(unable to do). 

Mean Quality Adjusted Life Years (QALY) were calculated for the FMS cohort 

and each of the two internal control cohorts, utilizhg individual scores on the 10 HALS 

mobility and agility indices, the unadjusted 1991 Standard life table for canadians," and 

the description of marker States fiorn the Musculoskeletd Health Statu Classification 

Scheme in accordance with the method described by Reynold's et al." Healthy Years of 

Life Lost were calculated for each group, as the difference between the group mean 

expected We expectancy and the group mean QALY. 

Work disability statu was ascertained fiom responses to two specific questions 

on the Phase II questiomaire: 1) asking if a peson considers himmerself totally disabled 

and 2) asking if that individual is currentIy working. Subjects who considered 



themselves totally disabled and who were not working were defmed as 'work disabled'. 

The proportion of individuals in each intemal gmup (Groups 1,2 and 3) were compared 

using Pearson's Chi-Square Analysis. 

A.6.8 Estimate of Medication and Health Services Use 

The Phase II Questionnaire contains al1 of the questions fiom the Ontario Health 

Survey (OHS) on health services and drug utilization. This includes questions on one 

year and two-week recall with respect to visits to the spectrum of health professionals, 

including general physicians, specialist physicians, nurses, therapists, chiropractors, 

psychologists, councilors and social workers, as well as a listing for 'other' health 

professionals. It includes questions on use of hospital services, including emergency and 

inpatient services. It includes questions on 2 week and 1 months recall with respect to 

use of prescription and non-prescription medications. These data were analyzed so as to 

calculate an overall mean estimate of health services utilkation (excluding labonitory and 

radiograph services) for each of the three intemal control groups in ternis of 1995 

Canadian dollars, and these means were compared with an age and sex-matched sample 

fiom the OHS database using ANOVA and Scheffe's test. 

Phase III data were used to compare 1994 rnean annual health services costs to the 

Ontario Health Insurance Plan (0.HJ.P.) for each of the three intemal study groups as 

well as an O.H.I.P. supplied extemal cohoa of age-, sex-, and geographically-matched 

controls, again using ANOVA and Scheffe's test. 



A.6.9 Regression Analysis of Functional Status and Work Disability 

Simple multiple regression analysis was perfomed, with the FIQ score as the 

dependent variable, and demographic, syrnptom, and fùnctional statu measures as 

independent variables, to see which variables contribute significantly to variance in 

fiinctional sbtus. 

Logistic regression analysis was performed, with work disability status as the 

dependent variable, defined as zero (not disabled) or '1' (disabled). Again, demographic, 

syrnptom, and functional status memes were the independent variables. 

For each model, the cutoff for each variable was set at 0.05. AnaIysis was 

pexformed both by backward elimination and forward selection methods, to ensure that 

each modei was resistant to changing the statistical programme and regression method 

used. 
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THE SCREENING QUESTIONNAIRE 

Page 1 

Openhg statement 

Heilo. 
Have 1 reached 17 di@ mrmberl? 

Yes O 
Have 1 reached you at home? 

Yes O 
(see statement below.) 

No Q 
I'm sorry. 1 have misdialed Goodbye. 
(H-g UP) 

No Cl 
I'm sorry. 1 am looking for a howhold 
Goodbye. Wang up) 

This is - &out m e )  fhm the University of Western Ontario. 1 am 
speaking on behalfof the London Fibromyalgia Epidemiology Study, a research group in 
the Departments of Medicine and Epidemiology at the University. Right now we are 
conducting a very brief telephone swey in London to find out some things about 
arthntis and rheimiatism. Your telephone number was selected completely at random. 
We are not s e k g  anything, and we are not asking for money. The questions we are 
asking are very important, because we are studying a type of rheumatism that appears to 
be very common. We wouid just like to ask a few questions that will take about five 
minutes to aaswer. 

To do this, what I'd like to do is speak to the person, currently living in your home, who 
has had the most recent birthday. He or she must be at lest  18 years old. Who would 
that be? 

Wall birthdays not known) Of the birthdays you krow, who has had the most recent 
birthday ? 

Can 1 speak to that person? 

If available 
(See statement below.) 

If unavailable 
What would be a good time to catch M e r ?  



Page 2 

Thisis- Oour m e )  h m  the University of Western Ontario. 1 am 
speaking on behaifof a research group in the Departments of Medicine and 
Epidemiology at the University. Right now we are conducting a very brief telephone 
nwey in London to find out some things about arthritis and rheinnatism. Your telephone 
number was selected completely at random fiom the phone book. We are not selhg 
anytbg, and we are not asking for money. The questions we are asking are very 
important, because we arc studying a type of rheumatism that appears to be very 
common. We would just Mce to ask a few questions that will take about five minutes to 
m e r .  If you agne to answer them, confîdentiality wi i i  be nspected at all times; your 
answers wiiI be rewtded without using your mime, and your name will never appear 
when we publish the d t s  o f  our survey; resuits will be published for those who 
respond as a whole. 

Do you have time to ansver these questions now, or wouid it be better that 1 caü back at 
another tirne? 

If now 
( P d  to questionnaire) 

I f  later 
Whaî wouid be a better tirne to catch you? 
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Screeninp Health Ouestionnaire 

Date Subject # Interviewer # 
dd/mm/yy 

As 1 wntioned earlier, our main purpose in this survey is to find out about arthntis and 
rheumatism. The first few questions deal with whether or not you have any type of 
arthritis or rheumatism pain. 

1. In the past three montbs have you had pain in muscles, bones or joints that 
haa kted  more tban one week? Yes / No 

 NO, siap to Question 5. 

I wouid like to fînd out about where you have had pain in the past three montbs? 1 wouid 
like you to answer yes or no to each of these questions. 

2. Have yoa had pain in your shodders, arms or hands? Yes / No 
(f Yes): On which side: your nght side, your left side or both sides of your body? 

3. Have you had pain in your in your legs or feet? Yes I No 

(If Yes) On which side: your right side, your lefi side or both sides of your body? 

4. Have you had pain in your neck, back or chest? Yes / No 
- - 

1 wouid now like to ask some questions about tirrdness or fatigue. 

5. Over the past three months have you often felt tired or fatigued? Yes / No 

rfNo, skip to Question 7. 



6. Does this tiredncss or fatigue sienificantlv ümit your nctivities? Yes / No 

7. Have you ever beeii told, by a doctor or anyone else, that you had some form 
of arthritis? Yes / No 

8. Have you ever been told, by a doctor or anyone etse, that you had a condition 
d e d  fibrositis or fibromyalgia? Yes / No 
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It is important that 1 obtai. a Little bit of informafion about each o f  person who completes 
this m e y  in order to group your answers with other people who are similar to you So 
the last fm questions are about yourseK 

Because we are speaking over the phone and 1 can't see you, to make . 
posifiveiy sure I bave to uk yoa this question. Are you are a man or i 
woman? 

In what year were you born? 

In what month is your birthday? 

Which of the foiiowing anmers de scribe^ you? 

1. Never marrie& 
2. Manied nght now, including common law marriage. 
3. Married before, but now separated or divorced 
4. Widowed. 
5. Other, Can you explain? 

Including children, how many people live in your househoid? 

In our study, we are interesteci in whether or not your working situation affects your risk 
of having arthritis or rheumatism. 1 have just a couple of questions about your working 
Situati01l. 

14. What has been your main activity during the lut 12 months? 

1. Working at a job. 
2. Looking for wotk. 
3. Going to school. 
4. Keepinghouse. 
5. Retired. 
6. ûther (Could you explain?) 

Let me repeat that List for you. 
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15. During how many of the lut 12 months have you been w o r h g ?  
- (0-1 2) 

16. Was the work mostly NI-t ime or mosüy p a r t d e ?  

Another one of the reasons for our study is to see if how much schooiirtg a pason has had 
eff- how likely they are to get arthritis or rheumatism. To do this, 1 would just like to 
ask you about your level of schooling. 

17. What is the highest level of education you have completed? 1 wili give you a 
list of choices. 

1. Did not finish high school. 
2. Completed secondary or high school. 
3. Attended community college, technical coliege, CEGEP,or a nursing 

PWram== 
4. Some university, wt completed. 
5. Auniversitydegree. 
6. Otber. Can you please explain. 

Let me repeat that iist for you. 

1 have one final question. We are interested in seeing if a person's level of income affkcts 
how likely they are to get arthritis or rhermuitism. To do this, 1 wouid just iike to ask 
you, in general tenns, how much money your household made, including everybody's 
work, pensions, disability cheques and so on, in the past year. I'll give you a list to 
choose hm, so you donPt have to k specific. The question is: 

18. How much money did your household make in the past year? Here is the list 
of choices. 

1. No income 
2. Less than $12,000. 
3. At least $ 12,000, but less than $30,000. 
4- At least $30,000, but less than $60,000. 
5. At least $60,000, but less than $80,000. 
6. $80,000 or more. 
7- Don't know or can't say. 

I'ii npeat the bt. 
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CIosine - Sfatement for Subiects wbo Screen Nenative 

1 would like to tbank you very much for taking the the to a m e r  ail of these questions. 
This thanks cornes not only h m  me, but also h m  all of the persons on our research 
team at the University of Western Ontario. I hope you have a ver-  nice &y. 

Closine Statement for Subiects who Screen Positive 

I would like to tbank you very much for tahg  the time to answer ali of these questions. 
This thanks cornes not only h m  me, but dso h m  aii of the persons on our research 
team at the University of Western Ontario. 

One final thing is b d  upon your answers to the questions 1 asked about pain and 
fatigue, you are of extreme interest to us. Would you be wWg to come to University 
Hospital to k seen in our chic by two specialists in arthritis and rheumatism? Before 
you anmer, let me teil you what it would involve. To start with, the whole visit wouid 
take about one hou and we would reirnburse you for transportation and parking costs. 
We wodd arrange a time to suit your tirne schedule, including evenings or weekends. 
You can corne with a M y  member or fiend if you would like. The visit would include 
a brief medical -on of your muscles and joints by a speciaüst. There are no 
needles or inseuments used. Then you would be asked to complete a writîen 
questionnaire. The questionnaire wodd take approximateIy one halfhour to complete. 

Wouid you be wiiüng to participate in that part of our study? 

1 wi l l  need to have your fbil name so that our secretary can cal1 you to arrange a tirne for 
your visit to out clinic. 

Again, Itd Like to thank you very much for takuig the time to m e r  all of o u  questions, 
and for agreeing to visit our clinic. Our secretary wil l  call you in the next few days to 
arrange a tirne. What is the best tirne of the &y for her to c d  you? 

Thank you. Goodbye. 

If no: - 
Again, I would like to thank you very much for taking the tune to answer a l l  of our 
questions. 1 hope you have a very nice &y. Thank you Goodbye. 



DATE: 

DIAWNG RECORD FORM 

OPERATOR: 

Telephone Attern~t 
Number AM PM HS WE FNL- Notes Resuit 

1. ans machine not in svc 
adults out business # 
ringinf3 refiised 
mesSage sbjt# 

2. ans m a c h  not in WC 

aduits out business # 
ring& rcfiised 
mtssagc sW#- 

3. ans machine not in svc 
adults out busmess # 

rtfirsed 
="=as sbjH 

4. ans machine not m svc 
adults out business # 
ringh3 r e m  
mcSSage 

S. ans machine not in svc 
aduits out business # 
rinsing refirsed 
message sbit#- 

6. ans machine aot in WC 

adults out business # 
rb@g rcfiised 
message s W t #  

7. aas machine not in svc 
aduits out business # 
h g b g  refilscd 
message s W t #  

8. ans machine not M svc 
adula out busmess # 
rin@ng tcfilscd 
message s bj*- 

9. ans machnie not in svc 
adula out business # 
rinemg refiised 
m = ~ e  s bj*- 

10. ans macbine not in svc 
adults out business # 

r e h d  
message sbj*- 



PHASE 1 DATA RECORD FORM 

Screening Heaith Questionnaire 

Date Sabject # Intetviewer # 
d d ~ ~ d y y  

Time contacted: am. O aftemoon 0 p s l  a 

1. Pain in past 3 months Y= P NO a 

2. Shodden, anru or hands? Yes 0 No 0 

Which side? Right P Left 0 Both a 

3. Legs or fcct? Yes O No 0 

W c h  side? Right O Left 0 Both 0 

4. Neck, back or chest? Yes 0 No 0 

1. Meets Pain criteria Yes Q NO 0 

. - 

5. Fatigue? Yes O No LI 

6. Fatigue iimîting rMties? Yes No [fl 

7. Arthritis? Yes O No 9 

8. Fibromyalgia? Yes P No P 



Monfh born 

Year born 

Ser 1. Mde O 2.Femaie 0 

Maritai status 1 2 3 4 5 

Number in household 

Employment status 1 2 3 4 5 6 

Months working in put  year 

Full-thelpart-the 1 2 

Schoohg 1 2 3 4 5 6 

Household income 1 2 3 4 5 6 7 



The London Fibromyalgia Study 
(Lm S) 

Information Letter 

You have been asked to participate in this study so that re~eafchers at University 
Hospital can leam more about a condition cded fibromvalizia svndmme or fibrositis. 
You have ken  selected b u s e  of your responses to questions about pain and fatigue in 
a recent telephone interview. 

If you decide to participate, it will involve about one hour of your tirne. During 
that hou, a rheumatologist (arthritis specialist) will ask you some health questions, and 
then will perfiorm a very brief examination of your han& and the muscles around your 
ne& elbo~s, low backand hips and knees. During this examination, no needles or 
instruments will be used. After the exarnination, you wili be asked to complete a 25 page 
written questionnaire, that will take about 30 to 40 minutes to finish. 

The fïndings on examination and your responses to al1 questions WU be kept 
strictly confidential., by labelling your mords only by a number (not your name), and 
storing them in a locked room. 

Shouid you decide not to participate, this wiu not affect your fûture care at 
University Hospital in any way. 

Please feel Eree to ask questions before signing the attached consent fonn. 

Kevin P. White* M.D. 
Mark Speechley, PhD. 
Madiexi H&, M.D. 
Truls Ostbye, MD., M.P.H. 



Consent Form 

1 have read the attached information letter regarding the London Fibromyalgia 
Epidemiology Shidy (LFES) and agree to participaie. 

Date 



PHASE Il[ HISTORY AND PHYSICAL EXAMLNATION 

Subject # 

Examiner 1 W 
2m 

1 v =Je) 
2 (Pain control) 
3 (Cenerai control) 

Date 

Sex: 

Birthdate: 

Age: 

1. Male 2. FemaIe 

Dar- Month Year 

Yeam - 



PAIN AND FATIGUE 

The first fm questions deal wïth whether or not you have any type of artbriap or 
rheumatism pain. 

1. In the p u t  three months have you had pain in muscles, bon= or joints that 
bas iasted more than one week? 

Yes 0 No O 

VNo, skip to Question 5. 

2. Have you had pain in your shoulden, arms or han&? 

Yes O No D 

If y-, on which side? your right side O 

your lefi side Q 

both sides O 

3. Have you had pain in your in yow legs or feet? 

Yes O No Cl 

If yes, on which side? your nght tide O 

yourleft side P 

both sides O 

4. Have you had pain in your neck, back or chest? 

Yes Q No O 



5. Over the past three months have you often felt tired or fatiped? 

Yes P NO IJ 

6. Does tiredness or fatigue sienificantlv b i t  your actmties? 

Yes P No O 

7. Have you ever been told, by a doctor or anyone else, that you had some form 
of arthritis? 

Yes P No O 

8. Myes, what type@): 

9. Have you ever been told, by a doctor or anyone else, that you had some form 
of rheurnatism? 

11. Have you ever been told, by a doctor or anyone else, that you had a condition 
fnned fibrosith or fibromyalgia? 

Yes Q No P 

12. If ycs, who told you? 

a Your fa- doctor? CI 
b. A specialUt doctor? 0 
c. A therapist? P 
d. Someone else (Who?) O 



13. Do you bave, or have you had any other signifierat illnesses in your Me that 
r e q u i d  heahnent? 

Yes O No P 

15. Have you ever had my surgenes? Yes O No O 

16. Lise 



Pertinent physicai findings 

(circle one) 1. nonnal exam 

2. evidence of rheumatoid arthntis (RA) 

3. evidence of osteoatthritis (OA) 

4. evidence of both RA and OA 

5. evidence of other arthritis 

6. other findings 

Fibromyaigia tender points 



PHASE II QUESTIONNAIRE 

PART ONE: GENERAL HEALTH ISSUES 

This part of the questionnaire asks about general health issues. These questions 
are the same questions asked in the recently completed Ontario Health Siirvey, which 
involveci 35,000 Ontario households. We would Like to compare your m e r s  to those 
givm by other people in Ontario. Section A asks about your general health, section B 
about mediches you take, and section C about your contacts with hedth professionals. 
Section D should be answered by women only. 

Please m e r  each question by placing an 'x7 in the appropriate circle, ckclirig 
the appropriate response or fiilhg in the blank, as indicated 



A Your 1 Health 

2 Whlch one of the foltawfng bsst d e b e s  
how you usually f td? 

3. Whidi one of the foifowlrig sentences k s t  
desaites aie affect of pain or dfscamfori 
you urually expedenoe? 

S. How sallsîied rra you wf(h your hcalth? 



6 Medicine and Drugs I 

b) M e b i  for Qie hem 
or bbod pressure 

3 7 3  Yes- 
NO 

h) Codeine. Oemerol 
or Morphine 

4 7 0  Yes 
a 0  NO 

u 0 Yes 
no NO 

8. How many diflercnt types of presdpUon drugs 
have you taken In lhe ûst 4 weel~s? 



1. Have y011 seen or Cnllced to any of the following health profcssionah about 
your h d t h  during the pmt twehre months? Please circle the appropriate 
response. 

a) Your geiieral practitioner 
or fa* doctor? 

Ifyes, how mmy times? - 

b) Aspeci.list? 

Ifyrs, how many times? 

c) Anurse? 

If yes, how many times? 

d) A pharmacist or druggist? 

Ifyes, how many times? 

e) A physiotherapist? 

Hyes, how many times? 

8 A chùopractor? 

If yes, how many times? 

g) A psychologist, social 
worker or other counsellor? 

Yes No 

Yes No 

Yes No 

Yes No 

Yes 

If yes, how many times? 



i) Some other health professional? Yes No 

Myes, how many times? - 
What type of health professional(s)? 

2. During the past twehre months, have you gone to an 
emergency room at a hoapihl becaufie of your health? 

Yes No 

If yes, how many ha?  - 

Have you been admitted to a hospital during the put twelve months? 

Yes No 

If yes, how many times? 

In total, how many nighb did you spend in a hospital during the past tweive 
months? 

nights. 

Have you seen or talked to any of the following health professionals about 
your health during the past two weeks (14 days)? Please cucle the 
appropriate response. 

a) Yom gened prrcîitioner 
or family doctor? 

If yes, how many thes? 

Yes No 

b) A specialist? Yes 



If yes, how many times? 

A nurse? 

If yes, bon many times? 

A pharmaciat or druggist? 

Ifyes, how many times? 

A pbysiotherapist? 

Ifyes, how many times? 

A chiropractor? 

Ifyes, how many tirnes? 

A psycho1ogis~ sochi 
worker or other counsellor? Yes No 

If yes, how many tima? - 

Some other health profesional? Yes No 

If yes, how many times? - 
What type of heaith profcssional(s)? 

6. Durhg the past two weeks (14 days), did you stay in bed di or most of the 
day because of your hdth? 

Yes No 



If yes, how many days? - 
What w u  the heaith problem responsible for your staying in bed? 

Was this the result of an accident or injury? Yes No 

Were there any other days during those 14 days thst you 
cut d o m  on things you usually do because of your health? 

If yes, how many days? - 

What w u  the heaith problem responsible for your cutting d o m  on the 
things you usiiaily do? 

Was ais the result of an accident or injury? Yes No 

During those same 14 days, did you use any prescription drugs or 
prescxiptiou medications? 

Yes No 

If yes, how many days? - 
What wnslwhat were the health problem(s) for which you took this 
medication? 

During those 14 days, did you use any non-prescription drugs or 
medicatîons; for example, pain relieven, ointmenfi, vîtamins or cough or 
cold remedies? 

Yes No 

If yes, how many dnys? - 



17. What wadwhat were the heaith problem(s) for which you took this 
medication? 

18. Are you covered by any kind of government o r  private insurance plan which 
pays for ail o r  part of the cost of  prescribed medication or other h d t h  
s e ~ c e s ?  Do not include OHIP. 

Yes No Don't know 



1. Do you take either of the following types of pills? 

a) Oral contraceptives (eitber as a method of birth control or to regulate 
your menstrual cycle, or for another reason? 

Yes No 

b) Female hormones (u a hcatment for menopausal disorden, infertiiity 
or for rnother m o n ? )  

Yes No 

2. Eave you ever been pregnant? Yes No 

If yes, bon many ümes have you ben prcgaant? 

How old were you at the time of your first pregnaney? 

3. Have you ever @en birth to a child? Yes No 

Ifyos, how many children have you had? 



PART 'IWO: SPECIFIC HEALTH ISSUES 

This second part of the questioxmke deals in greater detail with pain and fatigue. 
These questions were designed by researchers at the University of Western Ontario. 

Also, because we want to compare your amvers with persons who are similar to 
you, we will ask you a few questions about your personal background. 

For each question, please circle the appropriate response or, where necessary, fiIl 
in the blank 



PART ONE 

We are i n t d  in fïnding about more about your pain and fatigue, including 
how they started, how severe they are, and what other symptoms you have. The 
fouowhg questionnaire wiU take appmxiniately fifteen minutes to complete. Please 
aaswer each question as camfiilly as you can. 

1. In what year, did yoa h t  start to develop the pain and fatigue that you have 
now ? 

2. If this year, how many months ago? 

3. How quiclly did your pain start? (Please cinle the appropriate response). 

a. Over Iess than 24 hours. 

b. Over more than 24 boum bat less than one week. 

c. Over more than one week. 

4. When your pain started, was there something that happened, an illness, an 
accident, a surgery, or otherwise, that triggered the stnrt of your pain? 

5. If no, skip to question 5. If yes, briefly describe what it w u  that triggered 
yout pain? 



6. IN THE PAST WEEK, how much pain have you had in eitber your muscles, 
boucs or joints ON AVERAGE? (Please put an 'x' on the foiiowing üne to 
describe the severity of your pain). 

No Pain Severe Pain 

7. M THE PAST WEEK, how much fatigue have yoa had ON AVERAGE? 

No Fatiye Severe Fatigue 

8. Since yopr pain and fatigue started, do you fccl your ovenaIl condition has 
improved, wonened or stayed the same? 

1. Improved 2. Womened 3. Stayed the same 



PART ONE 

We are interested in hding out if you have other hedth problems. Please read 
the following list and circle the appropriate number to indicate whether each of the 
following has been no problem, a minor problem, or a major problem for you over the 
past two weeks. 

N i t  time muscle cramps? 

Headaches? 

Eye pain? 

Jaw pain? 

C hes t pains? 

Beiiy pains? 

Pain when you pass urine? 

Pain when you pus  stooi? 

Weakness? 

Numbness o r  tingiing in your bands or feet? 

Fevers? 

C m ?  

Weight loss? 

Weight gain? 

Blurred vision? 

Diniculty focusshg? 

Dry eyes? 



Swoiien giands around the face? 

Pùnful giands in the neck? 

Painfui glands under the a m ?  1 

Hands or fcet change colour in cold weather? 1 

Hands or feet hurt more in cold weather? 1 

Shortness of breath? 

Diamhea? 

Constipation? 

Having to pus urine more than fBre 
times per day? 1 

Probkms with memo y? 1 

Penonality change? 1 

Depression? 1 

M e t y  ? 

Panic attacks? 

Feeling dizq or light-headed 1 



47. Difticuity sleeping? 1 2 3 

48. Sleeping too mach? 1 2 3 

49. Waking up unrested? 1 2 3 

50. Do you ever have severe fatigue luthg more tham 24 houn d e r  some 
activity you used to be able to do easiiy? 

Yes No 



5 1. Before vou started havixw i a h  and fatime, what was your working 
situation? (Please circle the answer or answen that describej what your 
situation wu). 

W o ~ g f u l l  timc 
Worldiig part tirne. 
Looking for work 
Taking are  of the home. 
FUN time studenk 
Part tirne student. 
Partiaï disabitity. 
Cornpiete disability. 
On strike. 
Retired. 
Other (please explain) 

52. If you were worbg,  either fd or part tirne, before vou started havine ~ a i n  
and fatisme, how much heavy lifting did you have to do at your job? 

1. Much heavy Ming. 
2. Some heavy lifting. 
3. Infkequent heavy lifting. 
4. No heavy lifting. 
5. Yoa were not working NI or part tirne. 

53. How would you rate the physical stress associated with that job? 

1. Very low. 
2. Intermediate. 
3. High. 
4. You were not working full or part tirne. 

54. How would yoa rate the mental stress associated with that job? 

1. Very low. 
2. Intermediate. 
3. High. 
4. You were not working NI or part time. 



55. Briefiy describe what work you did. 

1. Not working. 
2. 

56. Have yoa had to reduce your work or school houn because of your pain and 
fatigue? 

Yes No 

IF NO, TEEN STOP HERE 

If yu, are you curnntiy totaily disableci and unable to work in any way? 

Yes No 

For how long, iii months or yerrs, have you been disabled? 

Are you receivïng any form of disability cheque, either from the government 
or from an insurance company? 

Yes No 

if so, are you getting a fidl disabüity cheque or a partiai disability cheque? 

F d  Partial 

Do you think you wiU ever be able to work fall time again? 

Yes No 

If you are not aïready doing so, do you think you will ever be able to work 
part time again? 

Yes No 

Whkh of the following problems S e c t  your ability to work IN A MAJOR WAY? 
(Please circle Yea or No) 

63. Pain in muscles, bones or joints? Yes No 

64. Headaches? Yes No 



Pain eisewhere (where?) 

Numbnas or tingiing? Yes No 

Fatigue Ye3 No 

Weakness? Ye3 No 

Problems with your eyes? Y- No 

Problems with breathing? Yes No 

Problems with your beiiy? Yes No 

Problems with concentrathg or your memo y? Yes No 

Anxiety? Yes No 

Depression? Yes No 

Other? Please list. 

From the time you fint deveIoped pain and fatigue until now, has your 
personal incorne increased, decreased or remained the same? (Chle  one 
answer). 

1. Increased. 
2. Decreased. 
3. Remained the same. 
4. Don't know or can't Say. 

IF YOUR PERSONAL INCOME BAS CHANGED... 

Please estimate how mach it has changed (per month or per year, whichever 
you fhd easier to estimate)? 

77. $ per month. 

S per year. 



PART THREE 

You are aimost finished, These last thRe pages ask about how much difficulty 
you have performiug prticular tasks arouud your home. 

Please nad each question carefiilly and check the appropriate m e r s .  



The Fibrocnyalgia Impact Questionnaire 

For the next 10 questions, please thlnk about how you have 
been over the Past O(YE WEEK- 

1 ,  W e  are interested i n  how your heatth has affected your 
a b i l l t y  to  perform cer ta ln  dutles around the home OVER THE FAST 
WEEU. We would l l k e  t o  know if your health bas prevented you 
from dolng c e r t a i n  tasks o r  chores, such as shopping. Please 
read the followirig l l s t  and answer whether or not yOu can NEVER 
perform a certain task because o f  your health, wbether you can 
perfora i t  only OCCASIONALLY because o f  your health,  whether you 
can perform i t  MOST TIMES, o r  wtiether you can ALWAYS pecform th is  
task as you w i  sh or need to.  

- .  - 

Always Mon cimes Occlsiont I I  y Ncvcr 

1. Wcrc you ablc to: 

i ,  Do yard work 
j- Orivc a a r  

2. Of the 7 days In the  past week, how many dayS d i d  you feet 
90043 

3 .  How many days in the past  week d id  you miss work because of 
your health? C l f  you don't have a job outside t h e  home, 
please--1eave t h i s  item blank.) 



Please answer the following questions by placing an ' X '  somewhere 
on each l ine.  

When you did go ta work, how much d i d  your health interfere 
wi th  your a b i l i t y  t o  do your job? 

No prob lem Great d i f f i c u l t y  

How bad has your pain been? 

No pain Very severe pain 

How t i r e d  have you been? 

No tiredness Very t i red 

How have you f e l t  when you g o t  up in the morning? 

Awoke well rested Awoke very t i r e d  

How bad has your stiffness been? 

No s t i f fness  Very s t i f f  

HO* tensa, nervous o r  anxious have you f a i t ?  

Not tense Very tense 

How depressed or  blue have you f e l t ?  
-. 

Not depressed Very depressed 



Notes to Reviewers: The following list is of the ten HALS mobility and agility 
questions, which are included on the following pages. 

The mobility index asks about: 

-1. abiiity to walk 
2. ability to cany an object for 10 meters 
3. ability to move b m  rwm to room 
4. ability to stand for long periods 

The agiIity index asks about: 

1. ability to bend 
2. ability to dress and undress 
3. ability to g d  in and out of bed 
4. ability to cut toenails 
5. ability to use fingers to grasp or handle objects 
6. ability to cut food 

The Musculoskeleta Heath Status Classification Scheme utilizes these 10 
questions and defines the following levels of disability: 

1. mild disability: 2 limitations 
utility weight = 0.76 

2. moderate disabiüty: 5 Limitations 
utility weight = 0.64 

3. severe disability: 9 limitations 
utility weight = 0.34 



Questions on mobüity: 

The next few questions are about your abüity to move around. 

1. Do you have any di&culty w.llring 350 meters or 400 yards without resting 
(about th- city blocks, about haif i kilometer or a quarter of a mile)? 

1 . Yes 
2. No 

2. At what age did you first have àifficulty doing this? 

3. Are you completely iinable to do this? 

1. Yes, completely unable. 
2. No, abte. 

4. Do you have any difficulty carying an object of 4 6  kg for 10 meters or 10 
pounds for 30 feet (for example, ca-g a bag of grocenes)? 

5. At what age did you first have difnculty doing this? 

Age Y -  (if las than 1 year, enter zero) 

6. Are you completeiy unable to do thh? 

1. Yes, completely unable. 
2. No,able. 



7. Do you have any difficulty moving fmm one room to another? 

1 * Yes 
2. No 

8. At what age did you h t  have difneulty doing this? 

Age - Y a n  (if less than 1 year, enter zero) 

9. Are you completely unable to do this? 

. 1. Yes, compktely unable. 
2. No, able. 

10. Do you have any difficpity standing for more than 20 minutes? 

11. At what age did you f k t  have dficulty doing th&? 

Age - years (if less than 1 year, enter zero) 

12. Are yoa completely unabie to do th&? 

1 . Yes, completely unable. 
2. No,able. 

Questions on fleribüity and agilîty. 

The next few questions deai with flexibility and agiiity. Again, we are asking about 
âifliculties that have Iastcd or are expected to last 6 months or more. 

13. When standing, do you have rny difficalty bending down and picking up an 
object from the floor (for example, a shoe)? 



14. At what age did you h t  have dïfficulty doing t h ?  

A g e .  Yam (if less than 1 year, enter zero) 

15. Are you completely unable to do this? 

1. Yes, completely unable. 
2. No, able. 

16. Do you have any dü'ficuity dressing and undressing youneif! 

17. At what age did you k t  have dif6cuIty doing this? 

Age - years (if less than 1 year, enter zero) 

18. Are you completely unable to do this? 

1. Yes, completely unable. 
2. No, able, 

19. Do you have any difnculty getting in and out of bed? 

1. Yes 
2. No 

20. At what age did you fint have di£fïcuity doing thb? 

Age - years (if l e s  than 1 year, enter zero) 

21. Are you completely unable to do this? 

1. Yes, completely unable. 
2, No, able. 



Do you have any difficulty cutting your own toenails? (That is, is it physically 
difflcult for you to cut your own toenails?) 

1. Ye3 
2. No 

At what age did you first have difficulty doing this? 

Age - Yefm (if l e s  than 1 year, enter zero) 

Are you completely unable to do this? 

1. Yes, completely unable. 
2. No, able. 

Do you have a y  difficulty using your fîngers to grasp or handle (such as 
using püen or scissors)? 

1. Yes 
2, No 

At what age did you fîrst have difficulty doing this? 

Age - Ymn (if less than 1 year, enter zero) 

Are you completely unable to do this? 

1. Yes, completely unable. 
2. No, able, 

Do you have any dinieuity cutting your own food? 

1, Yes 
2, No 

At what age did you first have dEculty doing this? 

Age Y ' = =  (if less than 1 year, enter zero) 

Are you romplete@ unable to do this? 

1. Yes, completely unable. 
2. No, able. 



TEE LONDON FIBROMYALGIA EPIDEMIOLOGY STUDY 
W E S )  

PHASE III 

Information Letter 

There is some evidence that the amount of research doUars dedicated to FMS is 
too low, w m p d  to the o v d  effect of this disorder on Canadian health are .  

One of the major objectives of the London Fibmmyaîgia Epidemiology Study 
is to estimate the impact of fibromyalgia syndrome (FMS) on the health savices system. 
To do this, we wouid like to compare the amount of health services (for example, visits to 
doctors, blood tests, and X-rays) that FMS patients use in a year, compared to other 
peaple in the generai population of London and Ontario. 

You and approximaîely 200 others in this study are being asked to give us 
permission to have your name and health c d  number sent to a researcher at the Ministry 
of Health (M.O.H.). He will, in tum, s u .  up al1 of the heaith seMces used in 1993 by 
the persons with FMS in our study, in cornparison with other persons in the study. He 
will then provide us with a group average, per person cost of health services for persons 
with FMS in 1993, which we can then compare with the group average, per person cost of 
health seMces for persons without FMS in 1993. Please note that your identity and what 
seMces you used wîii be released by 0.HJ.P. to the mearchers in our group; we are 
only interested in group averages. 

To ensure your confidentiality, your name d l  never be used in any presentations 
or publications of our data In fw the acnial amount of hedth services you individually 
used in 1993 will not leave the Mhistry of Health; ail we WU be sent are the gmup 
averages. As with ail ptevious parts of the LFES, all records will be kept in a locked file 
cabinet, and no part of this study will enter your doctors' or hospital c m .  

Should you decide that you do not want to participate in this part of the study, in 
no way will it effect your M e r  care at University Hospital. Should you have questiofls 
about the study, please call663-3861 for M e r  information. 

Kevin P. White, MD. 
Mark Speechley, Ph-D . 



THE LONDON E'IBROMYALGIA EPIDEMIOLOGY STUDY 
@FESI 

PHASE III 

Consent Form 

1 understand that researchers in the Departments of 
Medicine and Epidemiology and Biostatistics at the University of Western Ontario will 
involve me in a d y  whenin my computeru+d Ontario Health Insurance Programme 
(O.H.I.P.) detailed claims file wiU be reviewed. 1 understand that rny nle will be 
reviewed to determine what health services 1 useci in 1993. 

I authorize the Ministry of Health to rrlease this idonnafion fiom the O.H.I.P. 
detailed claims file to the research team directeci by Dr. Kevin P. White. 

If 1 have any further questions, 1 may reach Dr. Kevin White at 663-3861.1 have 
been given a copy of this consent form. 

Dated in London, Ontario, this day of ,199,. 

Name Printed Signature 

0,H.I.P. number 

Witaess name Signature 



CONSENT TO BE RECONTACTED FOR FUTURE STUDIES 

Subject # 

Fibromyalgia confirmeci 

Agrees to participate in future studies 

Yes No 

Yes No 

Phone: 



IMAGE EVALUATION 
TEST TARGET (QA-3) 

APPLlED IMAGE. lnc 
a 1653 East Main Street 
,=-: Rochester. NY 14609 USA -- 

==, Phone: 71 6/48~-O3OO =-a Fax: 7t 6i286-5989 




