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ABSTRACT

The main purpose of the thesis is to explore the significance of anxiety and
depression in patterns of pain, fatigue, quality of life, lifestyle, functional
disability, co-morbidity and gender among individuals given the diagnosis of
fibromyalgia by their doctor.

Aims of the study
The specific aims of the study are:

1 To explore the relationship of anxiety and depression with two major
symptoms of fibromyalgia, pain and fatigue, among female members of
the Norwegian Fibromyalgia Association in two counties (Paper I)

2 To investigate the associations of anxiety and depression with quality of
life, functional disability and lifestyle among female members of the
Norwegian Fibromyalgia Association in two counties (Paper II)

3 To assess the impact of perceived physical dysfunction, health-related
habits, and affective symptoms upon employment status among female
members of the Norwegian Fibromyalgia Association in two counties
(Paper III)

4 To estimate the prevalence of fibromyalgia and co-morbidity in a
female county population (The Nord-Trgndelag Health Study) and to
replicate the relationship of anxiety and depression with pain and
fatigue reported in Paper I (Paper IV)

5 To estimate the prevalence of fibromyalgia in a county population of
men (The Nord-Trgndelag Health Study) and to investigate gender
differences in associations of anxiety and depression with pain and
fatigue (Paper V)

Materials and methods

Two populations are included: (1) Members of the Norwegian Fibromyalgia
Association in Trgndelag 1992-95 (N=322 females) and (2) participants from
the Nord-Trgndelag Health Study (The HUNT Study) 1995-97 (N=2093).
Among these latter participants, 1816 were females and 277 were males, and
977 females and 135 males emerged with no co-morbidity (myocardial
infarction, angina pectoris or heart cramp, stroke/brain haemorrhage, diabetes,
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hypermetabolism, hypometabolism, goitre, other disease of the thyroid gland,
rheumatoid arthritis, arthrosis, Bechterew’s disease, cancer). The remaining
839 females and 142 males of the county sample presented one or more of
these conditions. In both populations, completed questionnaires included
validated survey measures and indexes. Statistical analyses were performed
using factor analyses and reliability tests, descriptive statistics, correlations,
parametric methods, the independent samples t-test, analysis of variance
(ANOVA), analysis of covariance (ANCOVA), multiple classification analysis
(MCA), multivariate analysis of covariance (MANCOVA), hierarchical
regression analysis, logistic regression and discriminant analysis.

Results

Aims 1 and 4: The results from Paper I and Paper IV, the sample without co-
morbidity, stated independent, additive, effects of anxiety and depression upon
levels of pain and fatigue, whereas interaction between anxiety and depression
failed to significantly explain symptom differences among the population of
female members of the Fibromyalgia Association as well as in the county
population of females.

Aims 4 and 5: In the co-morbidity sample of females (Paper 1V), fatigue was
significantly associated only with depression, whereas pain was associated with
anxiety. Results from Paper V (males) stated an additive effect of anxiety and
depression only upon fatigue, and extremity pain last month was associated
with anxiety. The overall prevalence of fibromyalgia was 3.2 % with 5.2 % for
females, and 0.9 % for males.

Aims 1, 4 and 5: Correlational analyses indicated widespread pain among the
low anxiety subgroups. In contrast, widespread pain was not indicated among
anxious patients with low scores on depression (Paper I). In the more extensive
data from the female county population, the idea of widespread pain in
fibromyalgia was consistently supported only in participants without co-
morbidity who scored low on anxiety (Paper IV). In the male sample,
correlational analyses indicated widespread pain last month for all male
subgroups except among those scoring low on anxiety and high on depression.
Unexpectedly, males scored higher than females on depression, whereas
females scored higher than males on anxiety and pain (Paper V).

Aims 5: Logistic regression analysis of associations between gender and
anxiety, depression and pain last year, adjusted for age, duration of disease,
fatigue and pain last month, stated that females had a higher likelihood of
reporting pain last year as well as anxiety. The adjusted odds ratio of being
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female was 1.20 when a participant reported pain last year, and 1.12 with
anxiety, whereas the likelihood of reporting depression was reduced by 15 % in
females; the adjusted odds ratio for being females was 0.85 (Paper V).

Aims 2 and 3: Results from Paper II stated additive effects of anxiety and
depression also upon quality of life, subjective work ability and activity-related
discomfort. Depression was significantly associated with regularity of meals.
Anxiety and depression interacted due to relatively high consumption of coffee
and cigarettes among the anxious and depressed subgroup, and this effect
emerged only after the elimination of confounding effects of age and duration of
the fibromyalgia disease (Paper II). There was no significant association of
lifestyle habits and level of pain with employment status (Paper III).

Aims 3: In Paper III Perceived physical limitation (subjective work
ability/GRWA) was the best measure for predicting employment status. The
overall association of anxiety and depression with employment status was also
significant despite that none of these two variables contributed significantly on
their own.

Conclusions

1. The findings support the assumption that (1) anxiety and depression are
independently associated with severity of pain and fatigue in fibromyalgia,
and that (2) patients with high anxiety and low depression may
communicate to the medical doctor in ways that involve a risk of
diagnosing fibromyalgia when the criterion of widespread pain is not
supported. These conclusions were confirmed by results from ANCOVAs
that permitted more extensive control of colinearity among variables.

2. The additive effects of anxiety and depression upon quality of life, subjective
work ability and activity-related discomfort may reflect a causal relationship.
At this point one should keep in mind that the present design is cross-
sectional. Conclusions about causal roles for anxiety and depression are
therefore only tentative.

3. The results from the sample of members in the fibromyalgia support group
organisation highlight the importance of perceived physical limitations in
their ability to maintain employment. It is somewhat surprising that the data
failed to support a role for lifestyle habits or pain, including activity-related
discomfort, in employment status.
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4. The present findings support the use of criteria for defining subgroups of
fibromyalgia patients according to the distinctions of high versus low levels
of depression and anxiety, as well as to the status of co-morbid medical
conditions. The overall prevalence was 3.2 % with 5.2 % being females.

5. The analyses supported the assumption of an additive effect of anxiety and
depression upon fatigue in males. They suggest a greater role of anxiety in
females, as opposed to a greater role of depression in the disease process
among males given the diagnosis of fibromyalgia by their doctor. The
overall prevalence was 3.2 % with 0.9 % being males.



DEFINITIONS AND ABBREVIATIONS

Definitions

Functional disability is defined by subjective work ability and activity-related
discomfort

Lifestyle is reflected in habits of physical activity, regularity of meals, smoking
and patterns of drinking coffee and alcohol

Abbreviations

ACR = American College of Rheumatology

ANOVA = Analysis of variance

ANCOVA = Analysis of covariance

MANCOVA = Multivariate analysis of covariance

CI = Confidence interval

SD = Standard deviation

SPSS = Statistical Package for the Social Sciences

ICD-10 = International Statistical Classification of Diseases

M79.0 = Rheumatism unspecified, one of several soft-
tissue disorders not specified elsewhere

Tender points = Specific, discrete area over muscles, bones,
tendons or fat that is painful to palpation pressure,
of which the patient is often unaware

Trigger points = A focus of hyper-irritability in a tissue that, when

compressed, is locally tender and gives rise to
referred pain and tenderness to a stereotypic zone



HSCL

QoL

GRWA

ADS- active

ADS-passive

COOP/WONCA Chart

Hopkins Symptom Checklist
Ursin’s Health Inventory
Quality of Life

Graded Reduced Work Ability = Levels of
“Subjective work ability” = degree of “Perceived
Physical Dysfunction”

Activity Discomfort Scale: Discomfort induced
by daily activities

Activity Discomfort Scale: Discomfort induced
by physically passive activities

The Dartmouth (COOP) Functional Health
Assessment Chart (WONCA)
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1. INTRODUCTION

Fibromyalgia is a chronic widespread unexplained musculoskeletal pain
syndrome with decreased pain threshold involving core features of fatigue,
nonrestorative sleep, stiffness and psychological distress such as anxiety and
depression. Other symptoms include irritable bowel, headaches and
paresthesias, and modulating factors such as pain aggravation after physical
activity, weather changes and stress are reported. All these presenting
complaints explain the reduced quality of life, including discomfort in
performing activities of daily life which, again, explains the high rates of
unemployment and disability . Fibromyalgia is also associated with co-
morbidity, both concomitant medical and psychiatric disorders **.

The etiology of fibromyalgia is unknown and the pathogenesis is unidentified.
Fibromyalgia may be categorised under various diagnostic labels depending on
the predominant symptom. There is no evidence of any overt inflammatory,
metabolic, or structurally abnormal underlying explanatory process in
fibromyalgia 5,

The incidence of fibromyalgia is not well known. Only one population study
has attempted to evaluate incidence 6 The estimates, unfortunately, relied on
‘conversion’ of the reported pain condition (i.e. a move from a regional to a
widespread pain condition) which is known to be unreliable 7. Therefore, no
true evidence exists to define the incidence of fibromyalgia ®. The prevalence
estimates vary from 0.66 to 10.5 % in different populations with more figures
around 1 to 3 % *'°, and the prevalence increases with age. The prevalence
differences may be caused by the way of diagnosing fibromyalgia and the
nature of selection bias across studies. The condition is more common in
women than in men, and this gender difference is also unexplained.

As a result of the syndrome’s multiple and complex interactions with many
clinical characteristics, fibromyalgia is not an easy disorder for the physician to
diagnose 4. One problem is diagnosing and classifying the patient who has
some, but not all, of the features of fibromyalgia, and who may have the
syndrome, but do not satisfy current criteria.

The present thesis addresses the core features of fibromyalgia and the major
hypothesis is that anxiety and depression are independently associated with
severity of pain and fatigue. To our knowledge presenting co-morbidity in
patterns of pain and fatigue has never been explored and, therefore, provide a
rationale for studying subgroups of fibromyalgia. Furthermore, the significance
of anxiety and depression in quality of life, functional disability, lifestyle and



impact on employment is tested in a sample of members of a Fibromyalgia
Association in Norway. These findings were replicated and extended in The
Nord-Trgndelag Health Study (The HUNT Study), which permitted also the
assessment of effects of somatic co-morbidity upon pain and fatigue as well as
a focus study of men.



2. BACKGROUND

This chapter reviews the history and classification criteria of fibromyalgia and
the descriptions of concepts involved in study aims.

2.1 History of diagnosed features

How long fibromyalgia has afflicted humans is unknown. There are references
to disturbed sleep, pain, and exhaustion in The Holy Bible 15, However, it is
only in the last 150 years that the diagnostic potential of musculoskeletal
symptom clustering has been recognised. In 1843 the German researcher
Froriep reported distinctive areas of muscle hardness, which were painful
under palpation in patients with “rheumatism” 'S, In America forty years later
Beard recognised the cohesiveness of fibromyalgia symptoms, using the word
‘neurasthenia’ to describe the syndrome, and he labelled it ‘myelasthenia’ v,
The term fibrositis was first used in 1904 by the British neurologist, Gowers, to
describe lumbago, including inflammatory tenderness associated with regional
pain referring to an inflammation of ‘fibrous tissues of the muscles’ '8 In the
same year Stockman described inflammatory changes in fibrous tissues . but
the ‘inflammatory’ nature, reported in his writings between 1904 and 1920,
ultimately proved to be inaccurate. British physicians used fibrositis to denote
pain in the upper back and neck areas among Welsh coal miners in the 1920s
and 1930s. Between 50 and 70 % of rheumatic referrals during World War II in
the British armed forces were due to fibrositis 2°. The United States and
Canadian physicians serving with the British Medical Services during the
Second World War adopted the term. In 1940 the term first appeared in a North
American rheumatology textbook, reviewed by the forerunner of the American
College of Rheumatology in 1953. However, other investigators never
confirmed the findings of ‘inflammation’ of fibrous tissue, coined by Gowers,
over the next three decades.

Although Sir William Gowers of England first used the term “fibrositis” to
describe  nonarticular  rheumatism  (particularly = backache), such
musculoskeletal pain has been described in other parts of Europe since the 17"
century 21, under other names, such as muscular rheumatism. This painful
syndrome was thought to be the result of psychological problems in the 1940s
through the 1960s and was considered to be a psychogenic or hysterical kind of
rheumatism 2. Since these patients, however, had consistent tenderness in
specific areas of the bodies and not in others, and were often unaware that they
had tender points, this designation was discarded 225 The emergence of an
instrument, the dolorimeter, with its promise of an objective diagnostic ‘test’,
was an important step forward in the acceptance of the diagnosis by
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professionals 2% No substantive changes of fibrositis were evident until Smythe
et al. associated systemic symptoms, such as fatigue and sleep abnormalities,
with the disorder in the mid-1970s *’. Criteria for the modern diagnosis of
fibromyalgia were first described in 1975 2 However, the term fibromyalgia
(“-algia” meaning pain, i.e. in fibrous tissue) was first introduced in 1976 by
Hench % to replace the misnomer “fibrositis” in recognition of the pre-
eminence of muscular pain in the presentation of the syndrome, and this term is
the favoured designation today. Diagnostic criteria were unclear until this time.

Several sets of classification criteria have been developed over the last decades
22530 (Kraft and co-workers proposed the first set of actual criteria for
diagnosing the fibrositis syndrome, but they failed to distinguish generalised
disorders from local ones *'). Smythe made the first attempt to define
standardised criteria in 1972 *2. Modifications were proposed in 1977 * and the
Smythe criteria were published in 1979 . Although not widely adopted in
research studies, these criteria formed the basis for the development of all
additional criteria sets. Smythe’s criteria, shortly, consisted of three sections:
(1) physical signs, (2) symptoms and (3) normal findings in laboratory and
radiographic tests. By the presence of defined disease criteria, a number of
diagnostic criteria sets were proposed both formally and/or informally, thus
stimulating further research and advancing the concept of fibromyalgia
considerably 2>***?, In the earlier literature, the term primary and secondary
fibromyalgia was used **. The first data-based criteria of “fibrositis”
(appropriately called fibromyalgia) was not published until 1981 2 These
criteria of Yunus et al. became, for some time, the most used alternative to the
earlier criteria. They considered the syndrome to be primary when no known
cause or contributory disorder was present and all laboratory tests as well as
roentgenograms were normal, and secondary or concomitant when associated
with systemic or rheumatic diseases. This distinction was, however, abandoned
by the classification criteria of the American College of Rheumatology (ACR)
in 1990 % The consensus of the committee was also to adopt the term
fibromyalgia as suggested by Hench, rather than the older term “fibrositis”.
The criteria debate indicates that important problems may still exist concerning
the validity of many data in fibromyalgia research. The ACR-criteria
emphasises features that best differentiate fibromyalgia from other
musculoskeletal pain disorders. These criteria provided a methodology for
epidemiologic investigations. The ACR-criteria require more than three months
of widespread pain and at least 11 positive out of 18 defined tender points
(Table 1).



Table 1 The American College of Rheumatology (ACR) 1990 criteria for
the classification of fibromyalgia 2

1. History of widespread pain

Pain is considered widespread when all of the following are present: Pain in
both sides of the body, pain above and below the waist. In addition, axial
skeletal pain (cervical spine or anterior chest or thoracic spine or low back)
must be present. “Low back” pain is considered lower segment pain.

2. Pain in 11 of 18 tender point sites on digital palpation (see Figure 1)

Pain, on digital palpation, must be present in at least 11 of the 18 following
tender point sites:

1. Occiput: bilateral at the suboccipital muscle insertions.

2. Low cervical: bilateral at the anterior aspects of the intertransverse
spaces at C5-C7.

3. Trapezius: bilateral, at the midpoint of the upper border.

4. Supraspinatus: bilateral, at origins, above the scapula spine near the
medial border.

5. Second rib: bilateral, at the second costochondral junctions, just
lateral to the junctions on upper surfaces.

6. Lateral epicondyle: bilateral, 2 cm distal to the epicondyles.

7. Gluteal: bilateral, in upper outer quadrants of buttocks in anterior
fold of muscle.

8. Greater trochanter: bilateral, posterior to the trochanteric prominence.
9. Knee: bilateral, at the medial fat pad proximal to the joint line.

Digital palpation should be performed with an approximate force of 4 kg.
For a tender point to be considered “positive” the subject must state that the
palpation was painful. “Tender” is not to be considered “painful”.

For classification purposes, patients will be said to have “fibromyalgia” if both
criteria are satisfied. Widespread pain must have been present for at least 3
months. The presence of a second clinical disorder does not exclude the
diagnosis of fibromyalgia.




Occiput: bilateral,
. at the suboccipital
Low cervical: ; :
bilateral, at C5-C7- muscle insertions
Trapezius: bilateral,
Second rib: at the midpoaint of
bilateral, at the the upper border
;ecoqd costachondral
junctons Supraspinatus:
bilateral, above
the scapular spine
near the medial
border
Greater trachanter:
bilateral, posterior
to the trochanteric Laterat epicondyle:
prominence bilateral, 2 cm distal
to the epicondyles
Gluteal: bilateral,
. upper outer quadrants
Knees: bilateral, of buttocks in anterior
at the medial fat fold of muscle
pad proximal to
thejoint line ok
IMUSCULOSKEL MED 1992 |
Figure 1 Tender points in patients with fibromyalgia “

Figure 1 presents the 18 tender point sites of the 1990 ACR-criteria for
classification of fibromyalgia. These tender points are often unknown to the
patient and indeed to many physicians, but are easily found by the examiner
because of their precisely predictable locations. Furthermore, they occur at
sites slightly tender in normal individuals. The World Health Organization
(WHO), in developing the International Classification of Diseases (ICD), has
incorporated fibromyalgia in the 10™ revision of ICD, where “fibromyalgia” is
coded M 79.0 .



2.2 Pain

“Widespread pain” is the central feature of the fibromyalgia construct, which in
a sense is related to the patient report of “pain all over”. The pain may be
regional at first and spread to other areas. Pain has been defined as “an
unpleasant sensory and emotional experience associated with actual or
potential tissue damage* #_ Therefore, the subjective perception of pain is
multidimensional, and measurement of pain might include attention to
physiologic, psychologic, cultural, and social dimensions. Pain threshold and
tenderness are suggested altered by psychologic factors, sleep disturbance, and
chronic nociceptive stimuli, based on strong correlational evidence. Thus the
concomitants of the pain, the pain amplification process, produce behavioural
or psychologic changes or both, including anxiety and depression, in many
patients with fibromyalgia '*. However, pain is always subjective. Stimuli
causing pain are liable to damage of tissue recognised by biologists. Because
the pain always is unpleasant it is also an emotional experience. In the absence
of tissue damage or any other definable pathophysiological cause, many people
still report pain that may, therefore, be due to psychological circumstances.
Taking the subjective report of pain, there is no way to distinguish their
experience from that due to tissue damage‘“’. Thus pain is the primary problem
and the individual’s response to having a chronic pain disease may cause
depression and anxiety *.

2.3 Fatigue

Fatigue is one of the core features of fibromyalgia !. Fatigue can be defined as
“an enduring, subjective sensation of generalised tiredness or exhaustion” 48,
influenced by biological, psychological, and social factors 4930, Fatigue also
occurs in depression and other psychiatric disorders. Individual differences of
fatigue are reflected in intensity, distress and levels of interference with daily
activities where compensatory physical and mental efforts are needed to cope
5152 These psychological dimensions of fatigue may also apply to pain, and
pain may in itself induce daytime fatigue due to its interference with sleep
during the night 3133 Thus fatigue may be both a symptom and an aggravating
factor. Approximately eighty percent of patients with fibromyalgia will
complain of fatigue, especially associated with poor sleep **. Fibromyalgia
patients tend to refer to fatigue as the most disabling factor in the activities of
daily living .



2.4 Psychological status

Emotional distress is one of the core features of fibromyalgia, and the
syndrome has often, not surprisingly, been considered a psychiatric disorder.
The role of psychological factors in fibromyalgia has been controversial, and
may play an etiological role in the condition %8 Studies using psychological
tests or rating scales have demonstrated characteristic profiles of subgroups of
patients with fibromyalgia, compared with normal controls and with
theumatoid arthritis patients *>*"*°, However, Clark et al. and Ahles et al.
failed to support a role for psychological factors in fibromyalgia 6061 Thus, the
majority of studies of fibromyalgia patients have demonstrated a pattern of
emotional distress. Although empirical evidence for the physiological basis of
fibromyalgia remains elusive, the psychological factors appear to be important
correlates in the establishment and maintenance of fibromyalgia. Psychosocial
factors may be the result, rather than the cause, of the fibromyalgia process
despite that there is no empirical evidence to support this notion 62, Although
the organic aetiology of fibromyalgia still remains unclear, a growing literature
has suggested that psychological factors are important in its initiation and
maintenance %. It is difficult to evaluate psychological status in patients.
Therefore psychiatric consultations are recommended as an important part in
the management of fibromyalgia, to tease out psychiatric disorders associated
with fibromyalgia %, However, patients suffering primarly from a psychiatric
disorder, with the additional diagnosis of fibromyalgia, are rare 8 Getting an
accurate picture of psychological status in fibromyalgia is difficult also because
of the bias inherent in patient selection of clinical studies.

Anxiety and depression are major indicators of psychological distress, and they
may be involved in ways that explain differences of symptom patterns and
functional disability among subgroups of patients with fibromyalgia. This
possibility has never been systematically explored in empirical research.

2.4.1 Anxiety

Most persons with fibromyalgia report some anxiety or depression. The extent
to which psychological symptoms are involved is not clear 6 A concept such
as anxiety has not yet been incorporated into the clinical assessment of
fibromyalgia, perhaps because being “anxious” is not understood in the same
way as is being “depressed” 87 Anxiety and somatization are common findings
in studies of fibromyalgia, but not described as frequently as depression.
Higher anxiety levels for fibromyalgia compared to rheumatoid arthritis
patients are reported 6870 Central features of fibromyalgia have been found to
be independent of psychological status. Pain severity, however, may be
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influenced by psychological factors 6 However, fibromyalgia patients still
scored higher on anxiety and depression after correcting for their higher pain
scoring ! Current anxiety may not be secondary to pain, but trait anxiety may

be causally related to pain 2,

2.4.2 Depression

In fibromyalgia patients, depressive symptoms, current depression measured
through self-reported questionnaires and interviews®®%"® and lifetime
depression rates '*’® are increased, compared to other patient groups and
normal controls. Hudson et al. 7 suggested that fibromyalgia might be a form
of major affective disorder. However, Kirmayer et al. " found no significant
differences between fibromyalgia patients and patients with rheumatoid

arthritis in the occurrence of depression.

However, pain has been the major difficulty in understanding the relationship
between fibromyalgia and depression. Pain in fibromyalgia is rated as more
severe than that felt by other chronic sufferers. Few studies of depression in
fibromyalgia have controlled for pain levels. In a short review of thirteen
studies of anxiety and depression, using rheumatoid arthritis patients as control
groups, Walter et al. used meta-analytic techniques to examine the relation
between pain and depression '°. The results revealed a clear relationship
between pain levels and depression differences. This short review supports that
psychological disturbance is associated with fibromyalgia, but it is not clear if
depression is a consequence of experiencing chronic pain . Walter et al.
concluded that affective distress is not a unique feature of fibromyalgia, but
seems to be caused by higher levels of pain severity '°.

From a clinical perspective, any contribution from anxiety and depression to
the severity of the disease is important, partly because these psychological
conditions are treatable and partly because they can have a deleterious effect on
the patient’s ability to cope with the symptoms of fibromyalgia »,

2.5 Quality of life

A wide variety of dimensions have been used to describe quality of life. The
core indicator of quality of life is the extent of being happy or dissatisfied with
one’s life. However, this broad indicator may cover health status, environment,
economic resources, social relationships, work, and leisure time 68,80-84 Quality
of life, as seen from the medical literature, tends to focus on specific signs,
symptoms, and functional capacity, because these factors are believed to be the
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outcomes most affected by medical care 68,8591 Quality of life may also be
defined in term of functional capacity, which is reflected in the ability to carry
out daily life activities %! The impact of fibromyalgia on quality of life may
involve questions of whether fibromyalgia is a disabling disease because of its
complex nature, involving physical, psychological, and behavioural
disturbances, often interfering with work ability °*. In this thesis, quality of life
is defined as subjective well-being.

2.6 Disability

Disability has to be viewed as a multidimensional issue %2 Although functional
disability is a central issue in almost every musculoskeletal disorder, it has
remained largely unexplored in fibromyalgia, despite the fact that such
disability may be one of the major outcomes of the fibromyalgia syndrome and
that most patients complain of dysfunction *°. Disability affects the patient’s
home, recreational and working life ! and is reflected in behaviour. The
majority of assessments used in fibromyalgia rely on self-report, where
validation is difficult or impossible. No valid instrument has been developed to
assess disability in patients with fibromyalgia % Functional disability can be
studied either by measures of overall ability to do work related tasks or by
specifically observing tasks described in a functional status survey % White et
al. reported that fibromyalgia resulted not only in work disability, but also in
loss of function in activities of daily living °°. However, the prevalence of work
disability and compensation is related to laws and regulations that differ
between countries, and is related to differences in social support system, even
between counties within one country °"®, In this thesis functional disability is
defined by subjective work ability and activity-related discomfort.

2.7 Lifestyle

Physical activity has been the most emphasised lifestyle component in current
reports. Physical capacity in fibromyalgia patients is low and the majority is
aerobically unfit *'°. Most of the fibromyalgia patients exercise very little
because of the perception that exertion worsens their pain, or possibly because
of fatigue. A consequence of poor fitness is the reduced capacity to perform
daily activities 101 However, they seem to have exercise intolerance that is not
simply due to being physically unfit: Delayed recovery from exercise-induced
pain may be a disease-related problem in fibromyalgia patients 12 The less
extreme recruitment of motor units and metabolic activity during exhaustive
exercise indicates a lower exercise tolerance which appears somehow to be
connected with the reduced physical activity of these patients 19 These
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activity patterns apparently reflect reduced oxidative enzyme levels and
capilarization of skeletal muscles in fibromyalgia patients compared with
healthy controls 104 Nonetheless, fibromyalgia patients seem to benefit from
aerobic exercise at a level sufficient to improve aerobic capacity 105,106

Lifestyle factors such as habits of alcohol, eating and smoking have been
described primarily as demographic characteristics of fibromyalgia 17 Levels
of substance P (a spinal pain peptide) have been found to be significantly
higher in fibromyalgia patients who were smokers compared with non-smokers
108 " A Finnish epidemiological study reported no significant association with
body mass index, smoking, or mental stress at work 1 However, a recent study
noted increasing patterns of distress with increased smoking and body mass
index '%. In this thesis lifestyle is reflected in habits of physical activity,
regularity of meals, smoking and drinking coffee and alcohol.

2.8 Co-morbidity

Fibromyalgia has been reported to be associated with more than forty-six
infectious, metabolic, neurologic and neoplastic diseases 10 Several studies
have assessed the co-morbidity of fibromyalgia with medical disorders SIS
In this thesis status of co-morbidity is defined as no co-morbidity or one or
several of different medical diseases (see METHOD).

2.9 Gender

Fibromyalgia is reported more frequently in women than in men in
rheumatology clinics 225 community samples 13 and family studies s,
Although familial occurrence of fibromyalgia has commonly been observed,
data on a genetic role in this condition are limited 115 The prevalence is
estimated to be around 2 % in the general population with a biased distribution
of 3.4 % in women and 0.5 % in men "*. The reasons for this strong female
predominance in fibromyalgia are not known. Prevalence rates usually increase
with age in both males and females 13116 Only a few studies have addressed
sex differences in fibromyalgia ''""?'. To our knowledge, this thesis (Paper V)
is the first study to report from a sample of men diagnosed with fibromyalgia
within a complete county population. In this thesis the relationship of anxiety
and depression with pain and fatigue in males, and differences between males
and females with fibromyalgia in an adult county population is investigated.






13

3. AIMS OF THE STUDY

The main purpose of the study is to explore the significance of anxiety and
depression in patterns of pain, fatigue, quality of life, lifestyle, functional
disability, co-morbidity and gender difference of prevalence in persons given
the diagnosis of fibromyalgia. The specific aims of the study are:

1. To explore the relationship of anxiety and depression with two major
symptoms of fibromyalgia, pain and fatigue, among female members of the
Norwegian Fibromyalgia Association in two counties (Paper I)

2. To explore the significance of anxiety and depression in quality of life,
functional disability and lifestyle among female members of the Norwegian
Fibromyalgia Association in two counties (Paper II)

3. To explore the impact of perceived physical dysfunction, health-related
habits, and affective symptoms on employment status among female
members of the Norwegian Fibromyalgia Association in two counties
(Paper HII)

4. To estimate the prevalence of fibromyalgia and co-morbidity in a female
county population (The Nord-Trgndelag Health Study) and to replicate the
relationship of anxiety and depression with pain and fatigue (Paper IV)

5. To estimate the prevalence of fibromyalgia in a county population of male
(The Nord-Trgndelag Health Study) and to investigate possible gender
differences in associations of anxiety and depression with pain and fatigue
(Paper V)
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4. MATERIALS AND METHODS

The present thesis is based on two population studies in Trgndelag, Norway.
One recruited members of the Norwegian Fibromyalgia Association in the
counties of North- and South-Trgndelag (1992-95). The other recruited
participants from The Nord-Trgndelag Health Study (1995-97).

4.1 The Norwegian Fibromyalgia Association
study

This project started in October 1992 and ended in December 1995. It was part
of a five-year research program on chronic musculoskeletal pain supported by
the Norwegian Ministry of Health and Social Affairs (1992-1997) 2 The
present author as project leader was responsible for the questionnaires, data
collection and evaluation while employed by the North-Trgndelag Research
Institute 2%,

4.1.1 The study population from the Norwegian
Fibromyalgia Association in Trondelag

Membership of the Norwegian Fibromyalgia Association requires that a
physician has verified the diagnosis of fibromyalgia. Papers I, II and III were
based upon 322 females in both counties of Trgndelag. The subjects were
recruited by a procedure involving support from leaders at the national, county,
and local levels of the association. The total number of members in the two
counties was 688. Twenty-nine men were excluded from the population
[N=659]. Thus the eligible population counted 659 subjects where 332 returned
the completed questionnaire. The response rate was 50.4 %. Ten females did
not have the diagnosis verified by a physician. Thus 322 females took part in
the study. During this three-year program the participants repeatedly had to
complete several extensive questionnaires. Participants were included on the
premise that they completed the initial survey without having to be prompted,
and this may explain the low participation rate. However, this response rate
was regarded as acceptable for a long questionnaire addressing a group of
people with chronic pain and concentration problems. This selection format
might have defined a relatively compliant sample of the members of the
support group association. No information was available on the non-
responders.

These three hundred twenty-two female members of the Norwegian
Fibromyalgia Association in the area of Troendelag completed an extensive
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survey measure that also included items for the identification of high versus
low anxiety and depression subsamples. Criteria for the distinction between
high and low anxiety and depression subgroups are given below. Twenty-six
participants met criteria for Low Anxiety/Low Depression (mean age: 42.6,
SD: 9.4 range: 28-61). Twenty-four participated in the Low Anxiety/High
Depression subgroup (mean age: 48.0, SD: 9.6, range: 26-69). Twenty-one
patients met criteria for High Anxiety/Low Depression (mean age: 47.6, SD:
9.6, range: 26-70), and twenty-seven were defined by High Anxiety and High
Depression (mean age: 47.9, SD: 8.6, range: 31-69). Accordingly, mean and
SD for Duration of the disease for the same subgroups were 20.1 and 13.3 for
the Low Anxiety/Low Depression subgroup, 15.2 and 8.1 for the Low
Anxiety/High Depression subgroup, 17.1 and 9.9 for the High Anxiety/Low
Depression subgroup and 19.6 and 12.0 for the High Anxiety/High Depression
subgroup, respectively.

4.2 The North-Trondelag Health Study 1995-97

The Health Study of Nord-Trgndelag 1995-97 (HUNT 2) is one of the two
largest health screening surveys that have ever been carried out in Norway. It is
also a major population study on an international scale (see
http://www.hunt.folkehelsa.no/). The population of North-Trgndelag is stable
with a sex- and age distribution similar to Norway as a whole, as are also
geography, economy, industry and sources of income, morbidity and mortality
patterns. However, the county has no large city, and the levels of education and
average income are somewhat lower than the national average.

4.2.1 The study population from the North-Trgndelag
Health Study

HUNT 2 invited the entire population aged 220 years (N=92936). The
participation rate was 70.2 % (N = 65220) who completed the questionnaire
that was mailed with the invitation (questionnaire 1), and 57316 (61.7 %)
participated in the associated health examination, where a second questionnaire
(questionnaire 2) was distributed to be completed and returned by mail (see
http://www.hunt.folkehelsa.no/).

In questionnaire I, 2093 aged >20 years stated that their doctor had given them
the diagnosis of fibromyalgia. Among these were 1816 females who were
included in Paper IV. They were divided into 977 females with no co-
morbidity (myocardial infarction, angina pectoris or heart cramp, stroke/brain
haemorrhage, diabetes, hypermetabolism, hypometabolism, goitre, other
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disease of the thyroid gland, rheumatoid arthritis, arthrosis, Bechterew’s
disease, cancer), and a remaining group of 839 participants who presented one
or more of these conditions (Population of Paper IV).

The fibromyalgia sample without co-morbidity (N=977) was divided into high
and low anxiety and depression subgroups by the use of the median criterion.
Persons with median score were excluded. Among those who met this
criterion, fifty participants were recruited in each of four subgroups to form
subsamples of Low Anxiety/Low Depression (mean age: 47.34, SD: 9.92
range: 29-72), Low Anxiety/High Depression (mean age: 45.46, SD: 9.04,
range: 25-69), High Anxiety/Low Depression (mean age: 44.24, SD: 8.64,
range: 25-60) and High Anxiety/High Depression (mean age: 47.48, SD: 9.77,
range: 20-66), respectively. With more than fifty participants qualifying for
inclusion in one of these four subgroups, a random selection procedure was
applied to obtain N=50.

The fibromyalgia sample with co-morbidity (N=839) was also organised into
high and low anxiety and depression subgroups by the use of the median
criterion. Fifty participants were recruited from groups of Low Anxiety/Low
Depression (mean age: 56.30, SD: 12.22 range: 35-81), Low Anxiety/High
Depression (mean age: 52.48, SD: 11.79, range: 31-81), High Anxiety/Low
Depression (mean age: 53.22, SD: 12.89, range: 31-81) and High Anxiety/High
Depression (mean age: 55.52, SD: 11.30, range: 31-80), respectively, by use of
the same recruitment procedure for N=50 in each subgroup as described in the
paragraph above.

From Questionnaire I, 277 males and 1816 females aged >20 years, who stated
that their doctor had given them the diagnosis of fibromyalgia, were included
in the last paper. Among these 135 males and 977 females emerged with no co-
morbidity (see above) and the remaining 142 males and 839 females presented
one or more of these conditions (Population of Paper V).

The fibromyalgia male sample (N=277) was divided into high and low anxiety
and depression subgroups by the use of the median criterion and with exclusion
of subjects who obtained the median score. This meant that one hundred and
eighty-eight participants were distributed to four subgroups to meet criteria for
Low Anxiety/Low Depression (mean age: 50.01, SD: 14.15 range: 25-79;
N=69), Low Anxiety/High Depression (mean age: 60.17, SD: 12.38, range: 42-
83; N=18), High Anxiety/Low Depression (mean age: 48.46, SD: 14.35, range:
24-77; N=28) and High Anxiety/High Depression (mean age: 49.90, SD:
11.59, range: 24-83; N=73), respectively.
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4.3 Survey measures in Papers |, II, and Il

The 23-item Hopkins Symptom Check List [HSCL] 12
anxiety and depression. Questions address severity of complaints over the course
of the previous fourteen days. The HCSL was designed by Rickels and his
colleagues for use in family practice 128 and family planning settings 12 and it
measures several dimensions of psychopathology including depression, anxiety,
phobia, and psychosis. The HSCL-23 incorporates ten items from the HSCL-58
anxiety cluster and thirteen items from the depression cluster. The HSCL-23 has
been validated in two large-scale health surveys in Norway 130. N=74 977; B
N=8096.

was used to assess

Clinical and questionnaire 132133 studies with this instrument have shown high

correlations between anxiety and depression. It is often difficult, therefore, to
distinguish such subdimensions of psychological well being empirically,
especially in nonclinical samples 13 Our study of three hundred twenty-two
survey participants applied the HSCL indexes of anxiety and depression used
previously by Tambs and Moum 133 in a large-scale Norwegian survey (Paper

I, IL, TII).

Pain was measured by the items on pain over the last thirty days given in the
Ursin’s Health Inventory (UHI) 134 The index of fatigue counted two UHI
items (tiredness, sleep problems) and two items from the HSCL (out of energy,
strained). All indexes presented with satisfactory Cronbach's alphas (Paper I,
Table 1).

Quality of Life (QoL) included four items from the North-Troendelag Health
Survey of 1984-86 8 The index presented a satisfactory Cronbach’s alpha (Paper
II, Table 1).

Subjective work ability was measured by a Graded Reduced Work Ability scale
(GRWA), constructed for the Norwegian Ministry of Health and Social Affairs
135 This scale consists of five items reflecting levels of perceived work ability of
the individual in relation to the actual complaints. The index presented a
satisfactory Cronbach’s alpha (Paper II, III, Table 1).

The Activity Discomfort Scale (ADS) was completed to determine the levels of
pain caused by daily activities 135136 The ADS presented a five-point scoring
format on the amount of pain caused by each of eighteen common daily activities,
such as walking, bending, sitting, standing, driving and the like. A two factor
varimax analysis of these eighteen items defined a cluster of eight items reflecting
discomfort due to physical activities (ADS-active) and another cluster of three
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items reflecting discomfort with non-physical activities (ADS-passive).
Confirmatory factor analysis and reliability tests (Cronbach’s alpha) of these
indexes presented high internal consistency scores (see Papers II and III, Table 1,
for alpha scores on all indexes).

Lifestyle reflected habits of physical activity, regularity of meals, smoking and
patterns of drinking coffee and alcohol. Physical activity was defined by hours
per week (six-point scoring format: 1=more than four hours, 6=no physical
activity at all). Regularity of meals was defined by breakfast, lunch and dinner
(four-point scoring format: 7=every day, O=almost never/never, index scores min
2-max 21). Pattern of drinking coffee was defined by cups of coffee per day (five-
point scoring format: 1=no coffee at all, 5>=more than ten cups of coffee). Pattern
of alcohol consumption was defined by items on alcohol consumption in general
and on beer, wine and spirits. Alcohol consumption in general was defined by
frequency of drinking any alcohol containing beverage last month (six-point
scoring format: 1= never, 6= more than four times per week). (Papers II and III)
Beer was defined by bottles per week (six-point scoring format: 1=no bottle,
6=more than 24 bottles). Wine was defined by bottles per week (five-point
scoring format: 1=no bottle, 5= more than six bottles). Spirit was defined by
drinks and bottles per week (five-point scoring format: 1=no drinks, 5=more than
three bottles). (Paper II)

Employment status was defined as working full- or part-time and not working
or performing housework. The dependent variable was dichotomised with
“unemployment” defined as being out of work and in housework [assigned a
score of 1] and “employment” defined as working full-time and part-time
[assigned a score of 2]. (Paper III)

4.4 Survey measures in Papers IV and V

Levels of anxiety and depression were assessed by use of a Norwegian version
of the Hospital Anxiety and Depression Scale (HADS) 37 The HADS
consists of seven items measuring Anxiety (HADS-A) and seven items
measuring depression (HADS-D). The time span for the HADS items is “the
last week”. The HADS A-scale covers the states of anxious mood, restlessness
and anxious thoughts. The focus of the HADS D-scale is on the affective
component of depression including loss of interest and diminished pleasure 138,
The HADS was originally developed to estimate the presence of anxiety and
depression in non-psychiatric patients treated at hospital clinics. A four-step
scoring format was adopted to prevent a medium level response to the items.
The HADS has been validated in Dutch and Swedish samples of a general
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population 139190 The Dutch study concluded that the dimensional structure
and reliability of the HADS appeared to be stable across medical settings and
age groups. The Swedish study concluded that the HADS is a useful indicator
of clinical depression and anxiety. All indexes presented with satisfactory
Cronbach's alphas (Papers IV and V, Table 1).

Fatigue counted four items (sleep-problems and tiredness). Three items
assessed prevalence of sleep problems and were scored according to a four-step
format (1 = never, 4 = always). The fourth item assessed presence of
neurasthenia and was scored by a seven-step format (1 = very strong and in
good mood, 7 = very tired and exhausted). The index was presented with a
satisfactory Cronbach’s alpha. (Papers IV and V, Table 1).

Musculoskeletal pain was measured by items from the Standardised Nordic
Questionnaires for the assessment of musculoskeletal complaints (SNQ). The
adopted section of the SNQ consists of a drawing of the human body that is
divided into areas to define the “neck” etc., and response alternatives on pain
are dichotomised. One section assesses the prevalence of pain over “the last
year” and another is oriented to “the last thirty days”. This means that
prevalence reflects both chronicity and recency. Body areas are defined by a
drawing only in the latter version of the scale (Questionnaire II). Validation
studies of the questionnaires have provided support to the sensitivity of the
SNQ as a measure of musculoskeletal symptoms 41 Ppresence of pain in one or
more areas was scored, and number of days troubled by such pain over the last
thirty days was given in case of positive pain response in any area of the body.
(Papers IV and V, Table 1).

Marital status was classified as Unmarried, Married, Widow/Widower,
Divorced, and Separated (weighted by 1-5, respectively).

Education was defined as primary school-, secondary school, high school, and
college/university less than 4 years and 4 years or more (weighted by 1-5,
respectively).
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5. STATISTICAL ANALYSES

All statistical analyses were performed using the Statistical Package for the
Social Sciences, the Windows version, 6.1, 7.5, 8.0, 9.0 and 10.0.

5.1 Indexes, factor analyses and reliability tests

Confirmatory factor analysis (Principal Component Analysis) were performed
and scores on items in all factors were summarised to form an overall index
score in each case. Alpha values (Cronbach) on internal consistency for the
indexes of anxiety and depression, fatigue, the complaint of pain as well as
QoL, GRWA, ADS-active and ADS-passive were calculated (Papers I-V,
Table 1).

5.2 Descriptive statistics

Means and standard deviations were calculated for index scores on Anxiety,
Depression, Fatigue, Pain (overall) and pain in Neck/shoulders, Back,
Arms/legs as well as Duration of pain (break out year) and Age involved the
whole patient sample of Paper I (Table 2) and for all the parameters involved in
Paper II (Table 2). Means and standard deviations for the same indexes in four
subgroups of fibromyalgia patients, formed by a split-plot combination of high
versus low scores on anxiety and depression, were also calculated (Papers 1
and IV, Table 4 and 5, and Paper V Table 6). Missing data account for some
variation in Ns. Prevalence scores on fibromyalgia in men and women, for age
cohorts and for subjects without and with co-morbidity are given in Paper V
(Table 2).

5.3 Correlations

Coefficients of correlation are given for bivariate relations between age,
duration of disease and index-scores on Fatigue as well as Pain. They were
computed for the total sample as well as for sub-samples organised according
to the split-plot criteria of high versus low scores on Anxiety and Depression
(Papers I and IV, Table 3, 6 and 7, Paper V, Table 5). Coefficients of
correlation were also computed for scores on pain in neck/shoulders, arms/legs
and back pain in these four sub-samples (Papers I, IV and V, Table 7 and 8).
Pearson's product-moment coefficients of correlation were computed to assess
relations between Quality of life, Subjective work ability, Discomfort due to
physical and non-physical activities, Anxiety and Depression (Paper II, Table 3)
and between all lifestyle variables, subjective work ability, discomfort due to
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physical and nonphysical activities, anxiety, and depression as well as
employment status (Paper III, Table 3).

5.4 The independent samples t-test

Initial analysis of means and standard deviations for index scores and t-scores
for Anxiety, Depression, Fatigue, overall Pain last year, overall Pain last month
and pain last month in Neck/shoulders, Back Arms/legs as well as Duration of
pain (break out year) and Age involved the survey sample without and with co-
morbidity (Paper IV, Table 2). The same analysis was performed for males
versus females in addition to marital status and education (Paper V, Table 3).

5.5 ANOVA, ANCOVA, Multiple Classification
Analysis (MCA), MANCOVA, Multiple
regression, logistic regression and
discriminant analysis

Analysis of variance (ANOVA) tested associations of anxiety and depression
as well as their interaction, with pain and fatigue (Paper I, Table 5). An
alternative approach involved covariates (ANCOVA) to eliminate potential
confounding effects of age and duration of the disease upon the relations of
anxiety and depression with levels of pain and fatigue (Papers I and IV, Table
5, Paper V, Table 6). Multiple classification analysis (MCA) was applied to
control for order of entry of the covariates and factor main effects. A
multivariate approach also involved analyses of covariance (MANCOVA) to
eliminate potential confounding effects of age and duration of the disease upon
the relations of anxiety and depression with Quality of life, Subjective work
ability, activity-related Discomfort and Lifestyle in Paper II, Tables 5 and 6.

Hierarchical regression analyses involved anxiety and depression [block 1], the
lifestyle variables of regular meal, physical activity, smoking, and alcohol
consumption [block 2] and the indexes of subjective work ability, as well as
activity-related discomfort [block 3] in testing the effects of perceived physical
function limitations on employment status (Paper III, Table 4).

A logistic regression analysis included all males and females and tested
relations of selected variables (anxiety, depression, fatigue, pain last year, pain
last month, age, duration of disease) with sex as the dependent variable using
forward (conditional) stepwise Wald tecnique (Paper V, Table 9). Finally,
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discriminant analysis was adopted to test which variables that explained status
from co-morbidity (Paper IV).
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6. SUMMARY OF PAPERS I-V

Papers I, II and 111

The study of members of the Norwegian Fibromyalgia Association (N=322) in
the two counties of Troendelag (Papers I, IT and IIT) was undertaken in order to
explore the relationship of anxiety and depression with two major symptoms of
fibromyalgia, pain and fatigue (Paper I). The significance of anxiety and
depression in quality of life, functional disability and lifestyle among these
patients was also explored (Paper II) and a similar analysis was applied to
employment status (Paper III).

Papers IV and V

The Nord-Trgndelag Health Study (The HUNT Study) provided the data for
Papers IV and V. The purpose of this epidemiological study was to replicate
findings among fibromyalgia support group members (Paper I) in a large-scale
population which also permitted the assessment of effects of somatic co-
morbidity upon pain and fatigue and the prevalence of fibromyalgia (Paper IV).
It also permitted prevalence estimates and a focused study of fibromyalgia in
men as well as possible differences between males and females in the role of
anxiety and depression as related to pain and fatigue (Paper V).

Paper |

Kurtze N, Gundersen K T, Svebak S. The role of anxiety and depression in
fatigue and patterns of pain among subgroups of fibromyalgia patients.
British Journal of Medical Psychology 1998; 71: 185-194

Background

The role of psychogenic factors such as anxiety and depression in fibromyalgia
patients is controversial. Anxiety and depression are major indicators of
psychological distress. They may interact to mediate symptom severity, or their
relationship may be additive in nature as related to symptom severity. A study
of subgroups of fibromyalgia patients permits analysis of the significance of
anxiety and depression for patterns of pain and fatigue.
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Aim

This study explored the relationship of anxiety and depression with two major
symptoms of fibromyalgia, pain and fatigue, among female fibromyalgia
patients (N=322).

Methods

Due to colinearity between anxiety and depression scores, extreme-groups
were defined according to high versus low anxiety and depression scores. Two
thirds of the initial sample were excluded by this approach which permitted a
two by two factorial split-plot ANOVA for the assessment of main effects and
the interaction of anxiety and depression upon pain and fatigue.

Results

Results stated independent, additive, effects of anxiety and depression upon
levels of pain and fatigue, whereas interaction between anxiety and depression
failed to significantly explain symptom differences among the participants.
Correlational analyses indicated widespread pain among the low anxiety
subgroups. In contrast, widespread pain was not indicated among anxious
patients with low scores on depression.

Conclusion

The findings support the hypothesis that (1) anxiety and depression are
independently associated with severity of pain symptoms in fibromyalgia, and
that (2) patients with high anxiety and low depression may communicate to the
medical doctor in ways that involve a risk of diagnosing fibromyalgia when the
criterion of widespread pain is not supported. These conclusions were
confirmed by results from ANCOV As that permitted more extensive control of
colinearity among variables.
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Paper Il

Kurtze N, Gundersen K T, Svebak S. Quality of life, functional disability and
lifestyle among subgroups of fibromyalgia patients: The significance of
anxiety and depression. British Journal of Medical Psychology 1999; 72: 471-
484

Background

The significance of depression has long been acknowledged in fibromyalgia, but
the role of anxiety is still not understood. Results from several studies suggest that
fibromyalgia adversely affects quality of life to an extent not previously
recognised. Therefore, more research is needed to settle this issue. Functional
disability is one of the major outcomes of the fibromyalgia syndrome, affecting
the patient’s home, recreational and working life. Factors that may influence the
level of functional disability in fibromyalgia are still not well explored.

Aim

This study explored the significance of anxiety and depression in quality of life,
functional disability and lifestyle among fibromyalgia patients.

Methods

Functional disability was defined by subjective work ability and activity-related
discomfort. Lifestyle was reflected in habits of physical activity, regularity of
meals, smoking and patterns of drinking coffee and alcohol. Members of two
county divisions of fibromyalgia support groups (N=322) were investigated. Due
to colinearity between anxiety and depression scores, extreme-groups were
defined according to high versus low anxiety and depression scores. Two thirds
of the initial sample were excluded by this approach which permitted a two by
two factorial split-plot MANCOVA for the assessment of main effects and the
interaction of anxiety and depression, upon quality of life, functional disability
and lifestyle.
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Results

Main effects of Anxiety and Depression were significant for index scores on
activity-related discomfort, subjective work ability and quality of life, whereas
depression was also significantly associated with regularity of meals. Anxiety and
depression interacted to yield relatively high consumption of coffee and cigarettes
among the anxious and depressed subgroup, and this effect emerged only after the
elimination of the confounding effects of age and duration of the fibromyalgia
disease.

Conclusion

The additive effects of depression and anxiety upon quality of life, subjective
work ability and activity-related discomfort may reflect a causal relationship that
should be explored in future research. Depression appeared to be correlated with
consumption of coffee and cigarettes. At this point one should keep in mind that
the present design is cross-sectional. Conclusions about causal roles for anxiety
and depression are therefore only tentative.

Paper llI

Kurtze N, Gundersen K T, Svebak S. The impact of perceived physical
dysfunction, health-related habits, and affective symptoms on employment
status among fibromyalgia support group members. Journal of
Musculoskeletal Pain 2001; 9 (2): 39-53

Background

Little is known about the significance of lifestyle components and activity-
induced pain in differences of work capacity and employment status among
fibromyalgia patients.

Aim

This study was designed to investigate the impact of perceived physical

limitation, affective symptoms, pain, and lifestyle habits on employment status
among members of a fibromyalgia support group.
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Methods

322 female members of the Fibromyalgia Association in two Norwegian
counties were surveyed. Perceived limitations of physical function, habits of
daily living, affective symptoms and current work status were assessed by
validated questionnaires. The dependent variable, employment status, was
dichotomised as employed or unemployed. When testing the effects of
perceived physical function on employment status, structured hierarchical
regression analyses were executed blockwise to eliminate confounding effects
from lifestyle habits and the affective symptoms of anxiety and depression.

Results

The subjects’ perceived physical limitation was the best “predictor” of
employment status. Affective symptoms contributed also significantly to
employment status. There was no contribution from lifestyle habits or
perceived pain to the explained variance of employment status.

Conclusion

The results of this study of female members of a fibromyalgia support group
highlight the importance of perceived physical limitations in their ability to
maintain employment. It is somewhat surprising that the data failed to support
a unique role for lifestyle habits or pain.

Paper IV

Kurtze N, Svebak S. Fatigue and patterns of pain in fibromyalgia:
Correlations with anxiety, depression and co-morbidity in a female county
sample. British Journal of Medical Psychology; 2001; 74: 523-537.

Background

Prevalence data on fibromyalgia vary across different populations.
Fibromyalgia patients are probably not a psychologically homogeneous group.
It is therefore a current need to study potential sources of diversity, including
the severity of fatigue and pain in subgroups of fibromyalgia patients with high
versus low levels of anxiety and depression. The importance of physical co-
morbidity in fibromyalgia has come into focus in recent years and may also
contribute to symptom severity as well as to anxiety and depression.
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Aim

The aim of the present study is to estimate the prevalence of fibromyalgia and
the influence of co-morbidity upon the association of anxiety and depression
with fatigue and patterns of pain, among a county population of females who
claim the diagnosis of fibromyalgia was given to them by their doctor.

Methods

Participants were recruited from the Nord-Trgndelag Health Study (The HUNT
Study) in Norway (N=92936). The participants were females who reported
being given the diagnosis of fibromyalgia by their doctor (N=1816). They were
divided into one sample without (N=977), and another with co-morbidity
(N=839). Due to colinearity between anxiety and depression, extreme-groups
were defined according to high versus low anxiety and depression scores.
About four fifths of the initial sample were excluded by this approach which
permitted a two by two factorial split-plot ANCOVA (covariates: age and
duration of fibromyalgia) for the assessment of unique effects and the
interaction of anxiety and depression upon pain and fatigue.

Results

Overall prevalence was 3.2 % (95 % CI 3.07-3.33, missing 9.7 % included)
with 5.2 % (95 % CI 4.97-5.43) for females and 0.9 % (95 % CI 0.79-1.01) for
males. Results from the sample without co-morbidity (N=977) supported the
idea of independent partial correlations of anxiety and depression with pain and
fatigue. A different trend was indicated in the co-morbidity sample (N=839)
where fatigue was only significantly associated with depression, whereas pain
was associated with anxiety. The idea of widespread pain in fibromyalgia was
consistently supported only in participants without co-morbidity who scored
low on anxiety. Age, incident pain and depression contributed to a discriminant
function reflecting status of co-morbidity due to positive status among older
individuals with relatively high pain and depression scores.
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Conclusion

The present findings support the use of criteria for defining subgroups of
fibromyalgia patients according to the distinctions of high versus low levels of
depression and anxiety as well as to the status of co-morbid medical
conditions. With comorbidity, the additive effect of anxiety and depression
upon symptom severity was absent. This effect appeared to be due to a specific
association of depression with fatigue and of anxiety with pain.

Paper V

Kurtze N, Svebak S. A county population of males given the diagnosis of
fibromyalgia: Comparison with women of pain, fatigue, anxiety and
depression. Submitted for publication

Background

Fibromyalgia is held to be uncommon in men. Therefore, data on the
characteristics and severity of the disease in men are limited.

Aims

The purpose of this study is to estimate the prevalence and to explore the
relationship of anxiety and depression with pain and fatigue in males given the
diagnosis of fibromyalgia, and to investigate differences in the role of anxiety,
depression and co-morbidity between males and females with fibromyalgia in
an adult county population.

Methods

Participants were recruited from the Nord-Trgndelag Health Study in Norway
(N=92936). Two thousand and ninety-three participants were included in the
study. They reported being given the diagnosis of fibromyalgia by their doctor
(277 males, 1816 females). Among these, 135 males and 977 females emerged
with no co-morbidity, and 142 males and 839 females reported co-morbidity.
Data were gathered by questionnaires. Extreme-groups were defined according
to high versus low anxiety and depression scores. This approach permitted a
two by two factorial split-plot ANCOVA for the assessment of unique effects
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and the interaction of anxiety and depression upon pain and fatigue (covariates:
age, duration of fibromyalgia).

Results

Overall prevalence was 3.2 % (95 % CI 3.07-3.33, missing 9.7 % included)
which obscured a highly biased sex difference with 5.2 % (95 % CI 4.97-5.43)
for females and 0.9 % (95 % CI 0.79-1.01) for males (see also Paper IV).
Significant partial correlations were found in males of anxiety and depression
with fatigue, and extremity pain was associated with anxiety. Males scored
higher than females on depression, whereas females scored higher than males
on anxiety and pain. The odds of being female increased by 1.20 (95 % CI
1.08-1.32) when a participant reported enduring pain last year, and by 1.12 (95
% CI 1.02-1.22) with anxiety, whereas it dropped to 0.85 (95 % CI 0.77-0.93)
with depression.

Conclusion

For males, significant partial correlations of anxiety and depression with
fatigue were found, and pain reflected anxiety. Males scored higher than
females on depression, whereas females scored higher than males on anxiety
and pain.
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7. DISCUSSION

Discussion addresses diagnosis, methodological considerations and discussion
of main results.

7.1 Diagnosis

To become a member of the Norwegian Fibromyalgia Association, a doctor
must verify the diagnosis of fibromyalgia. In the epidemiological survey of the
county population, in contrast, the participants themselves reported being given
the diagnosis of fibromyalgia by their doctor. In the first case, the validity of
the diagnosis is dependent upon the knowledge of criteria and diagnostic skills
of the physician. In the latter case, the diagnosis is more vulnerable to
psychological characteristics of the study participants.

Ideally, all the patients in this thesis should have been given their diagnosis
according to the current ACR-criteria %. Diagnosis based on symptoms alone
may have low specificity. However, also the skilful application of ACR-
criteria, identification of fibromyalgia will vary with the palpation pressure
applied to tender points. Tender points are palpated bilaterally at each site with
a recommended pressure of 4 kg/cm2 applied by use of the thumb or the first
two fingers. Most patients with fibromyalgia have tender point thresholds
around 2 kg/cm’.

Theoretically, dolorimetry has been thought of as being more objective because
the dolorimetric examination is less influenced by examiner characteristics.
Cott and co-workers '** compared the reliability of dolorimetry versus digital
palpation. Their findings indicate that digital and dolorimeteric procedures
(pressure algometry) are equally reliable, although they have poor concurrent
validity for defining tender points in the fibromyalgia syndrome. Various
instruments have been used in dolometry, the most common of which is a
spring-loaded balance or an electric palpometer '**. With an objective
procedure, it is assumed that different physicians will arrive at the same
diagnosis, and the diagnosis will be reasonably stable over time. However,
specific training of diagnostic skills will reduce interobserver variations in
pressure used in tender point examinations. To prevent drift into error these
skills should be periodically refreshed '*4.

There has been no opportunity to verify the diagnosis of fibromyalgia in the
present thesis. Correspondingly, the transition from acute pain to chronic pain
could not be investigated. Part of this transition involves initial localised or
regional pain that tends to invade more body parts within a few months to
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several years after onset. Fibromyalgia is an example of these dynamic
phenomena 45 which may present complicating circumstances in the
assessment of a potential musculoskeletal pain disorder.

7.2 Methodological considerations

The epidemiology of fibromyalgia has revealed that chronic pain is common
and that some of these pain problems are due to fibromyalgia. Between 10 %
and 12 % of the general population has chronic widespread pain 13146 In a
general population sample, Croft et al. 146 reported prevalence rates of 11.2 %
for chronic widespread pain, 43 % for regional pain, and 44 % for no pain.
Some investigators have suggested that chronic musculoskeletal pain can be
assessed along a continuum where chronic widespread pain and fibromyalgia
are the most severe clinical manifestations 147,

Although the 1990 ACR-criteria were proposed as classification criteria for
fibromyalgia, they also appear to be useful in the diagnostic process of
quantitative pain evaluation. ACR-90 found that two of these features,
widespread pain and 11 of 18 tender points, best separated fibromyalgia
patients from others with chronic musculoskeletal pain. Fibromyalgia is not a
disorder of exclusion because classification of fibromyalgia occurs regardless
of any other concomitant medical condition % However, the ACR-criteria
were developed in the clinic for distinguishing patients with pain symptoms
and negative rheumatic status from rheumatic pain. The ACR- criteria have
been further validated in a population survey to distinguish individuals with
chronic musculoskeletal pain from those with pain due to fibromyalgia B In
the presence of 11 or more tender points and widespread pain, fibromyalgia is
diagnosed according to the American College of Rheumatology (ACR) Criteria
2, Patients who have less than the required number of tender points may also be
diagnosed as having fibromyalgia, provided they have widespread pain and
many of the characteristic symptoms of the syndrome % Throughout the last
twenty years just how many tender points and how many sites should be
examined has been a matter of investigation. The ACR-criteria was succeeded
by the so-called ‘Copenhagen declaration’ 5. While these research-guided
definitions did improve reliability, the reasoning behind the development of the
ACR-criteria as well as the Copenhagen declaration was circular in nature with
no independent evidence for the validity of the concept of fibromyalgia 148,

The recruitment procedures applied in the present thesis are dependent upon
indirect information on the status of fibromyalgia. Despite this vulnerability,
two circumstances appear to provide support to the view that the majority of
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both populations actually have met criteria of fibromyalgia. One relates to
prevalence ratios and the other is due to the underlying diagnostic criteria.

The prevalence of fibromyalgia in the present county population was 3.2 %
including males, with 5.78 females per male. The present ratios fell close to
ratios for prevalence of fibromyalgia reported in another general population
study "> where the overall prevalence of fibromyalgia was 2.0 %, with 3.4 %
for women and 0.5 % for men. We therefore assume that the participants drawn
from the county population study may actually represent a fairly valid
population of people with fibromyalgia. However, the members of the
Fibromyalgia Association needed their doctor to verify the diagnosis in order
to obtain their membership status. They may, therefore, be a more valid sample
of fibromyalgia than are the males and females from the HUNT-sample.

Differences in the diagnostic criteria have profound impact upon prevalence
199 In chronic pain there is often a disproportionate relationship between
intensity of the nociceptive stimulus and the intensity of the reported pain.
Most general practitioners have no systematic education regarding the complex
process of nociception in fibromyalgia. This circumstance may invite a
tendency for adopting a psychiatric explanation of the patient’s pain symptoms
when it is not justified 150 In lack of objective diagnostic criteria, many
clinicians find it difficult to accept fibromyalgia as a somatic disease entity 51
Prevalence figures of disorders due to pain will always depend upon a
subjective representation, but this fact is no evidence in itself for any
psychiatric disorder 152 Fibromyalgia is obviously not a discrete disease entity,
but appears to be part of a continuum from no muscle pain to severe pain with
tender points 715315+ and psychiatric variables such as anxiety and depression
may or may not act as complicating disease factors. This point is supported by
results from the factorial split-plot analyses in the present thesis.

A central feature of the fibromyalgia construct is “widespread pain”. The ACR-
criteria claim that widespread pain is pain above the waist (upper segment), as
well as below the waist (lower segment), axial-skeletal pain, and pain in the
left and the right side of the body 2, Patients with high pain thresholds may not
report pain at all despite that pain is reported when trigger points are
compressed. Even patients with low tolerability may, in the face of what will
turn out to be widespread pain, begin reporting pain in only one or two sites
emphasising the most bothersome regions. A pain diagram of the body is
helpful when asking: “Do you have pain in your feet, ankles, knees, legs
....etc.”. Reported pain is a reflection of both tolerability and psychological
status %,
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Patients whose pain is determined by psychological factors often present
disturbances such as depression and anxiety 5 1t is important to distinguish
fibromyalgia from depression and anxiety diagnostically, but this is difficult in
light of that such psychological problems may be implicated in the
fibromyalgia symptomatology itself %6 Most previous studies of psychiatric
patients utilised no measure to control for pain. Pain is an important
determinant of both the physician’s and the patient’s assessment of health
status independent of psychiatric morbidity. Consequently, pain may act as a
confounding noise factor in anxiety and depression, and the latter conditions
may act as confounding noise factors in the assessment of any pain disorder.

Research on criteria for defining the fibromyalgia syndrome has generally
recruited ‘normals’ or patients with rheumatic diseases as control subjects, and
the outcome of this research has provided evidence in support of fibromyalgia
as a discrete entity '*°. Results from some epidemiological studies suggest,
however, that fibromyalgia may be the end of a continuum of psychological
distress '*'*, In fibromyalgia almost all assessments rely on self-report where
validation is difficult or impossible. Controversy prevails to some extent in
relation to criteria for the diagnosis, potential pathophysiology, and treatment
57 For the time being, there is no indication that these controversies will
substantially alter established diagnostic criteria even when research may
provide a more accurate understanding of the pathophysiology and its
treatment.

7.3 Discussion of main results

The findings suggested differences among subgroups of individuals with
fibromyalgia, distinguished by measures of anxiety and depression as related to
fatigue and patterns of pain. The results from Paper I and from Paper IV
(sample without co-morbidity) indicated independent, additive, effects of
anxiety and depression upon levels of pain and fatigue, whereas interaction
between anxiety and depression failed to significantly explain symptom
differences among the participants. This consistent finding emerged both in the
population of female members of the Fibromyalgia Association and in the
county population of females. Therefore, both pain and fatigue appeared to be
adversely affected by anxiety as well as depression in females given the
diagnosis of fibromyalgia. For males (Paper V), the additive effect of anxiety
and depression was significant for fatigue only, and failed to explain severity
of pain. Instead, anxiety and depression interacted to define the more severe
pain in extremities among males with relatively high pain scores on both
anxiety and depression.
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There is no obvious explanation at hand for this gender difference in the
present results. However, these gender differences may be related to previously
reported differences in clinical pain experience where women presented more
severe and frequent pain as well as pain of longer duration than did men 16 In
the general population, it has been reported that fatigue, sleep disturbance and
pain are more prevalent in women than in men 120 Future research may find a
causal link with the fact that scores on depression were higher in the males, and
females scored higher on anxiety as well as pain last year (Paper V).

Results from several studies suggest that fibromyalgia adversely affect quality
of life to an extent not previously recognised ®. Results from Paper II stated
additive effects of depression and anxiety also upon quality of life, subjective
work ability and activity-related discomfort with no significant interaction
among the females. Quality of life appeared to be reduced, and functional
disability increased with relatively high scores on anxiety and depression.

This is not a surprising finding, however, because any chronic disease may
show such correlations with quality of life and functional disability. The
dynamics of these relations may be triggered by the disease and its inherent
pain. The subsequent anxiety and depression, then, mediate an aggravating
effect of the disease upon quality of life and functional disability. The additive
effects of depression and anxiety upon quality of life, subjective work ability
and activity-related discomfort may reflect a causal relation-ship that should be
explored in future research.

Moreover, a lifestyle defined by irregular meals was prevalent among
depressed patients. In this way, depression was reflected in a well-known effect
upon appetite and eating habits that is not unique in fibromyalgia. Anxiety and
depression interacted to yield relatively high consumption of coffee and
cigarettes among the anxious and depressed subgroups (Paper II). This
association may reflect a dysfunctional way of coping with pain as well as
dysphoria among those with the more severe pain. Both coffeine and nicotine
are drugs that stimulate activation of nervous tissue including the central
nervous system and its pain processing pathways.

In Paper I1I the additive effect of anxiety and depression significantly impacted
employment status despite that a contributing role for each of them could not
be significantly defined. Beyond anxiety and depression, only subjective work
ability defined employment status in a multivariate analysis. These findings
may reflect an indirect effect of anxiety and depression upon pain and fatigue,
as reported in Paper I, and a subsequent effect upon subjective work ability.
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This indirect effect, then, should not be influenced by lifestyle variables
because they failed to explain employment status.

People with fibromyalgia report reduced work capacity and general functional
disability 158139 However, functional disability has remained largely
unexplored '8, despite the fact that such disability is one of the major
outcomes of the fibromyalgia syndrome. Regarding the reliability and validity
of assessments and diagnosis in the setting of compensation and work
disability no research has been published 160 although studies regarding
functional limitations and disability of the fibromyalgia syndrome imply that
the consequences are considerable 158,160-163, Everyday activities such as
carrying objects, climbing stairs, running and so on are also difficult or
impossible for fibromyalgia patients 55164165 1 jttle is known about the
significance of activity-related discomfort in differences of work capacity. The
findings in the present thesis cast doubt upon simplistic associations between
lifestyle or activity-related discomfort and employment status in fibromyalgia
patients.

In Paper I, only those participants with low anxiety scores reported a pattern of
pain that suggested widespread pain. This finding was supported also in the
county sample of females (Paper IV) where status of co-morbidity proved to be
of importance: The idea of widespread pain in fibromyalgia was consistently
supported only in participants without co-morbidity who also scored low on
anxiety. In the male sample (Paper V), in contrast, correlational analyses
indicated widespread pain last month for all male subgroups except among
those scoring low on anxiety and high on depression. Again, this gender
difference suggests that the roles of anxiety and depression are different for
males and females with fibromyalgia. In light of the fact that males with
fibromyalgia have rarely been recruited in research on the nature of this
disease, the present findings of gender differences in the role of anxiety and
depression may prove to be of particular importance to future research on the
psychobiology of fibromyalgia. The role of depression should be viewed in
light of the fact that epidemiological surveys in the general population have
found lifetime prevalence rates of major depression to be higher among
females than for males. Research on depression in fibromyalgia, has lead to the
concept of an “affective spectrum” which should be kept in mind during the
diagnostic process 166 Taken that males scored higher than females on
depression in the county sample of individuals given the diagnosis of
fibromyalgia by their doctor, future research should address the possibility of a
diagnostic bias toward fibromyalgia in depressed males. Alternatively, males
who meet ACR-criteria of fibromyalgia may turn out to be more depressed
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than females who meet these criteria, and the difference may be of causal
importance as well as of importance to the disease process beyond pain and
fatigue, including also gender-specific effects upon employment status and
consequences of co-morbidity.
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8. CONCLUSIONS

The answers to the research questions addressed in the present thesis are
indicated in the following conclusions:

1. The findings support the assumption that (1) anxiety and depression are
independently associated with severity of pain and fatigue in <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>