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ABSTRACT
This thesis focuses on the role of different psychosocial factors in the course of
pain over time in a general population sample of women in Sweden. The main aim
was to identify and quantify such factors as predictors of pain, pain-related
disability and quality of life within a biopsychosocial framework for the
understanding of the pain experience over time. The studies were based on
baseline (BL) and follow-up (FU) measures with 12 months apart among 2,300
women living in Sweden, and included physical and psychological health and
socio-economic status.
Study I investigated associations between socio-economic status (SES) at
baseline and pain and pain-related disability at follow-up, and additionally a
possible mediating role of depressive symptoms in such associations. The results
indicated that educational level, financial strain and occupational level were
associated with pain over time. Symptoms of depression were related to all painand SES factors, and might be understood as a mediating factor within this context.
The results of Study II showed a link between symptoms of burnout at baseline
and several pain-locations. Additionally, among women with pain, the
characteristics of the pain experience and pain-related disability were associated
with level of burnout over time. Study III focused on the sub sample of women
reporting pain at follow-up, and examined possible predictors of their perceptions
of quality of life (QOL). Several psychosocial factors were associated with QOL,
and seemed to be more important predictors than the characteristics of pain in
terms of intensity and frequency. These factors were burnout, emotional distress,
and social support. Study IV was an attempt to sum up the results of the previous
studies by analysing predictors of the course of pain, i.e. by comparing women that
developed pain from BL to FU with those that remained pain-free and to compare
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women with sustained pain with those who recovered from pain during the
assessment period. These analyses showed symptoms of posttraumatic stress
(PTSD) to be associated with reporting emerging pain, while pain variables,
educational level and social support were related to sustained pain.
The results of the four studies in this thesis indicate that psychosocial factors
and their interplay with the characteristics of pain can be identified and described
in a female sample, with a broad definition of pain, and that these factors play a
central role in the experience of pain and its impact on the everyday life of these
women. There may be several possible paths leading to the development of
persistent pain among women and the identification of risk factors is complicated
by never-ending interactions between biological, psychological and social
processes. At an early stage, prior to pain development, several risk factors may
cluster together (e.g. SES, depression), and work as indicators of, e.g. dysfunctional
coping in relation to pain. In the first contact with health care and among primary
care personnel the identification of such indicators is crucial so as to find women at
risk for prolonged pain conditions. General indicators might then be more easily
distinguishable than certain individual behaviour characteristics widely accepted
as risk factors for pain and disability (e.g. fear-avoidance). To spread the
knowledge of general factors in the first line of health care is therefore of great
importance in preventive work.
Finally, the results demonstrated that many women report pain with
characteristics that to a great extent affect their lives and through interactions with
psychological and social health might have grave consequences for perceptions of
quality of life.

Keywords: psychosocial factors, pain, socio-economic status, quality of life, burnout,
women
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SAMMANFATTNING
Avhandlingen fokuserar på olika psykosociala faktorers roll i utvecklingen av
smärta över tid i ett urval av kvinnor ur den allmänna svenska befolkningen. Det
huvudsakliga syftet var att identifiera och kvantifiera sådana faktorer som möjliga
prediktorer för smärta, smärt-relaterad funktion och livskvalitet utifrån ett
biopsykosocialt perspektiv på förståelsen av smärtupplevelsen över tid. Studierna
baseras på baslinje (BL) och uppföljningsmätningar (FU) med 12 månaders
mellanrum bland 2,300 kvinnor i Sverige och inkluderade fysisk och psykisk hälsa
samt socioekonomisk status (SES).
Studie I undersökte associationer mellan SES vid BL och smärta samt
smärtrelaterad funktion vid FU, och därtill en eventuell medierande roll för
depressiva symtom på sådana samband. Resultaten antydde att utbildningsnivå,
ekonomisk stress och yrkesstatus var relaterade till smärta över tid. Depressiva
symtom var relaterat till samtliga smärt- och SES faktorer, och skulle kunna
beskrivas som en medierande faktor i den aktuella kontexten. Resultaten från
Studie II pekar på en länk mellan symtom på utmattning vid BL och ett flertal
smärttillstånd. Dessutom, bland kvinnor med smärta, var smärtupplevelsens
karaktär och smärt-relaterad funktionsnivå relaterande till grad av utmattning.
Studie III fokuserade på den grupp av kvinnor som rapporterade smärta vid FU,
och undersökte möjliga prediktorer för livskvalitet (QOL). Ett flertal psykosociala
faktorer var relaterade till QOL, och var starkare prediktorer än själva
smärtupplevelsen i form av smärt-intensitet och frekvens. De identifierade
prediktorerna var utmattning, emotionell stress och olika typer av socialt stöd.
Studie IV för ett försök att föra samman resultaten från föregående studier genom
att analysera prediktorer för smärtans utveckling, det vill säga att jämföra individer
som utvecklade smärta från BL till FU med dem som förblev smärtfria och att
jämföra dem med bibehållen smärta med dem som tillfrisknade under
undersökningsperioden. De här analyserna visade att symtom på posttraumatisk
stress vid BL var relaterat till ny smärta vid FU samt att smärtvariabler,
utbildningsnivå och socialt stöd var relaterat till smärta vid både BL och FU.
Resultaten från de fyra studier som presenteras i avhandlingen indikerar att
psykosociala faktorer och deras samspel med smärtans karaktäristika kan
identifieras och beskrivas i ett urval taget från en allmän kvinnlig population
utifrån en bred definition av smärta, och att dessa faktorer spelar en viktig roll i
smärtupplevelsen och dess påverkan på vardagen bland dessa kvinnor. Det finns
ett flertal ingångar till utvecklingen av långvarig smärta bland kvinnor och att
identifiera enskilda riskfaktorer kompliceras ytterligare av ändlösa interaktioner
iv

mellan biologiska, psykologiska samt social processer. I ett tidigt skede, innan
smärtan blivit kronisk riskerar ett antal risk faktorer bilda kluster (t.ex. SES,
depression) och därmed utgöra markörer för exempelvis dysfunktionell coping i
relation till smärta. I de första kontakterna med sjukvården och bland
primärvårdspersonal är identifierandet av sådana faktorer avgörande för
möjligheten att hitta kvinnor som riskerar att utveckla långvariga smärttillstånd.
Generella indikatorer kan vara enklare att urskilja än vissa individuella
beteendedrag som är vedertagna riskfaktorer för smärta och funktionsnedsättning
(t.ex. rädsla undvikande). Att sprida kunskapen om sådana faktorer är därför av
stor vikt i sjukvårdens första led och i preventivt arbete.
Slutligen visar resultaten här på att många kvinnor har smärta av sådan typ att
den har en avsevärd negativ påverkan på deras liv, och som genom att interagera
med psykisk och social hälsa får förödande konsekvenser för upplevd livskvalitet.
Sökord: psykosociala faktorer,
utmattning, kvinnor

smärta,

v

socioekonomisk status,

livskvalitet,
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PREFACE
During the final year of my studies at Umeå University to become a clinical
psychologist, I was fortunate to get in touch with Professor Örjan Sundin who at
the time was running a project involving stress-related ill-health in a working
population. I wrote my final paper within this field of research, focusing on
prognostic factors of the condition of burnout. This turned out to be an important
experience in my future career as a psychologist and came to change my field of
work later on. I had the privilege to meet inspiring people and to get a glimpse of
what it might be to work within the scientific field of psychology and behaviour
medicine.
A few years later, I suddenly had the opportunity to become a PhD student at Mid
Sweden University within the field of pain research, and to continue working
within the field of health psychology. The area of behaviour medicine and pain
specifically has caught my interest and led to several clinical engagements, for
example working as a clinical psychologist with rehabilitation in a group setting at
a pain clinic, but also to the experience of treating individuals with pain in a
private setting. During this period, I have come across many women reporting the
suffering of pain and several of these have described multiple pain conditions with
enormous consequences for their psychological and social functioning. I feel a
strong urge to explore further the area of pain among women and the role
interactions between biological, psychological and social factors in the
development of persistent pain conditions.
Östersund, Sweden
April, 2012
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DEFINITIONS
Pain
According to the International Association for the Study of Pain (IASP), pain is
defined as “an unpleasant sensation and emotional experience which is associated with
actual and potential tissue damage or is described in terms of such damage” (Merskey &
Bogduk, 1994). To have pain, in the included studies, was defined as pain in any
part of the body lasting for more than one month and experienced sometime
during the past three months.
Pain-related disability
Disability was defined as the individuals’ subjective perceptions of the interference
in daily life due to pain. This included, among other factors, sleep-difficulties, time
spent on rest and activity restriction. This was therefore seen as an outcome that
emphasized the individual experience of the consequences of living with pain, and
indeed a main interest of the studies.
Psychosocial factors
Psychosocial factors in this thesis refer to factors related to: (a) psychological health
(e.g. depression, burnout etc.); (b) socio-economic status (e.g. education, financial
strain, occupation): (c) work-environment (e.g. demands, control, strain); and (d)
social support.
Quality of Life
There are several definitions of Quality of life. Some focus on the subjective
experiences, and others are more objective in nature (e.g. support networks). In this
thesis, QOL was defined as the subjective perceptions of psychological, social and
physical well-being.

xi

1. BACKGROUND
The experience of pain is characterized by a constantly changing picture of
psychological conditions; from the acute condition marked by stress, fear and
frustration to long-term pain problems associated with depression, anxiety and
avoidance. This has led to an ever-growing field of research focusing on the role of
psychological factors in relation to pain in an attempt to identify possible risk- and
maintaining factors, and to design preventive interventions and treatment
programs. The fact that long-term pain and disability have multiple causes is
widely accepted today and illustrated in the biopsychosocial model of pain, which
also governs the view of how to manage chronic pain conditions (e.g. back pain)
(Gatchel & Turk, 1999).
The role of psychological factors as predictors of long-term pain has been
described within specific pain conditions such as back-pain and headaches.
Reviews have concluded that depression, distress, and fear-avoidance beliefs play
a distinct role in the transition from acute to chronic back pain (Croft, Lewis,
Papageorgiou, Thomas, Jayson, Macfarlane et al.,, 2001; Grotle, Brox, Veierød,
Glomsrød, Lønn & Vøllestad, 2005; Pincus, Burton, Vogel & Field, 2002). In
addition, social support has been associated with the course of back-pain (Ariens,
Bongers, Hoogendoorn, Houtman, van der Wal & van Mechelen, 2001; Linton
2001; Van der Heuvel, Ariens, Boshuizen, Hoogendoorn & Bongers, 2004).
However, current preventive interventions are still not based on solid grounds
in terms of identified general patterns of psychosocial risk factors in pain. Most
associations between pain and psychosocial variables have been identified within
clinical samples of specific regional pain (e.g. back-pain, neck-shoulder pain). As a
result prognostic indicators have been related to each site separately. An
alternative view is that some prognostic factors may be associated with pain in
general and this might also be true for risk factors for the development of new pain
(Picavet & Hazes, 2003). From a generalist perspective in primary care this has an
intuitive appeal, and would make sense since many individuals with pain report it
in multiple sites (Mallen, Peat, Thomas, Dunn & Croft, 2007). Additionally,
studying psychosocial factors and pain in general, including several pain locations,
would further strengthen the validity of the biopsychosocial model of pain. From a
biomedical perspective, the role of psychosocial aspects in pain development is still
not fully accepted. Due to the high prevalence of back- and neck pain in both
clinical and general populations, there has been a strong focus on these conditions
also in studies of psychosocial predictors. The field of research covering
psychosocial aspects of pain development is at present rather unbalanced
regarding the variability of pain diagnosis in focus. Among critics of the
psychosocial model, there is therefore a risk of interpreting the findings on back
1

and neck pain and psychosocial associations as an indication of the existence of
certain pain conditions that can be regarded as psychosocial pain compared to
other pure (physiological) pain states. This would be a clearly devastating
development, hindering a synthesis of the knowledge about physiology,
psychology and social aspects of pain, and thereby the understanding of the
complex phenomenon of pain. The demonstration of psychosocial characteristics in
pain in general, and the generalization of such knowledge into health care
providers at all levels would have an immense impact on prevention,
communication and treatment of individuals with pain.
Furthermore, although much is known about which factors are related to pain,
there is still a gap in knowledge on how these relationships might work over time
in the process of chronicity and recurrent conditions. There is a need both to
narrow the perspective on the mechanisms of specific psychosocial factors and to
broaden it in terms of a general model of the interplay between pain and
psychosocial context, including different types of pain conditions in a general
population.
Women are overrepresented in a majority of pain conditions (LeResche, 2000).
They are known to report a more negative clinical picture of pain and experience
greater disturbance from their pain compared to men (Barry, Pilver, Potenza &
Desai, 2012). Women also report to a higher degree various psychosocial factors
known to negatively influence pain and disability such as depression (Munce &
Stewart, 2007) and catastrophizing (Keefe, Lefebvre, Egert, Affleck, Sulivan &
Caldwell, 2000). Additionally, women more often report multiple pains, and
conditions characterized by widespread pain such as fibromyalgia (LeResche, 2000;
Wijnhoven, de Vet & Picavet, 2006). The examination of possible general
psychosocial risk patterns across pain conditions is therefore especially motivated
within a female population. There are relatively few studies examining pain in
general and pain in various body sites, its characteristics and associations with
psychosocial factors using large, randomized samples of women from the general
population.
Increased knowledge about pain development in the female
population is therefore highly desirable and the need for effective preventive
interventions among women is of great importance so as to minimize the disabling
effect of pain on the life of women.
The purpose of the present research project was to identify and quantify
psychosocial predictors of the experience of pain during a one-year period in a
female sample with and without pain. The initial aim was to examine these
associations in a sample with different pain locations, without being restricted to
any specific pain diagnosis, but rather to identify general patterns of associations.
The thesis contains four different prospective studies investigating possible
predictive factors for pain, disability and QOL, and factors associated with the
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course of pain. The data was based on a survey conducted among 2,300 women
from the general population of Stockholm, Sweden with two assessments 12
months apart. The assessments included several measures of socio-economic
situation, psychological, and physical health.
After definitions of pain and a description of pain in the general population,
and among women specifically, in terms of epidemiology and societal costs,
theoretical models of the aetiology of pain will be presented. Thereafter, the
literature on the course of pain over time and associated factors will be reviewed.
The aims of the studies will be developed and followed by a description of the
methods used in the studies. Subsequently, summaries of the results and
conclusions for each of the four studies will be presented. In the general discussion,
the role of psychosocial factors in pain development, clinical implications,
methodological discussions and suggestions for future research and development
will be discussed.

3

2. INTRODUCTION
2.1.

Definitions and categorizations of pain

This thesis deals with pain in any part of the body, independent of clinical
diagnoses. As the IASP definition of pain implies, pain is a highly subjective
experience, not necessarily related to tissue damage, and defined by multiple
factors, interacting and resulting in the divergence of pain expression (Merskey &
Bogduk, 1994).
Pain can be described in terms of its causal mechanism (e.g. Werner & Strang,
2003). Nociceptive pain refers to pain as a response to actual or potential tissue
damage, and might be located in somatic structures (e.g. musculoskeletal) or in
visceral structures (e.g. heart). Neuropathic/neurogenic pain includes pain conditions
due to damage of the peripheral or central neural system. Neuropathic pain refers
to a direct injury in the neural structures, where activity of the nociceptive system
is not necessary. In psychogenic pain the underlying cause is thought to be mental
illness, which is extremely rare. The conditions are found in the DSM-IV as “pain
disorder” and “somatoform disorder”. The term idiopathic pain is used when the
cause is unknown.
Clinical pain can also be described in terms of its duration and time course
(Nachemson & Jonsson, 2000). Acute pain is normally present with tissue damage
as in larger traumas, surgical interventions and cancer-related illnesses. The acute
condition is temporary and recovers when the tissue has healed. The general
definition of an acute condition is that it terminates within three months. Longterm pain, commonly referred to as chronic pain, is pain sustained longer than three
months after expected recovery of tissue damage. The chronic condition is often
recurrent in character with fluctuating pain intensity and pain frequency. In this
thesis the terms long-term pain and chronic pain will be used interchangeably.

2.2.

Prevalence and economic aspects of pain

Pain is common both in a global and national perspective. In Sweden and in
Europe 20 per cent of the population suffers from persistent pain (Linton, 2005). In
Sweden the second most common reason for being on sick-leave, or on disability
retirement are pain conditions, most often described as musculoskeletal pain. Back
pain and pain in the neck-shoulder are the most common types of chronic pain
(e.g. McBeth, McFarlane & Silman, 2002). An estimated 54-84 per cent will
experience an episode of back-pain during their life time (Dionne, 1999). However,
epidemiological studies of chronic pain include large variations in definitions and
measurement techniques used for the assessment of pain (Ospina & Harstall, 2003),
and are therefore characterized by large variation in figures for prevalence and
4

incidence. The high proportion of pain in society results in a significant financial
burden. In 2003 the Swedish Council on Health Technology Assessment (SBU)
estimated that chronic pain costs society SEK 87.5 billion, of which SEK 7.5 billion
were direct costs associated with healthcare, while the remaining 80 billion
constitute indirect costs such as lost productivity due to sick leave and early
retirement (SBU, 2006).
2.2.1.

Pain in women

Evidence from epidemiological pain studies clearly demonstrates that women
are at substantially greater risk for many clinical pain conditions. For example, in
population-based studies, the women to men ratio for headache, neck, shoulder,
knee, and backpain average around 1.5 to 1, for orofacial pain conditions about 2 to
1, for migraine headache 2.5 to 1 and for fibromyalgia more than 4 to 1 (LeResche,
2000). This also seems to be true for the population in Sweden, where 75% of those
seeking professional care for musculoskeletal pain are women (Statistics Sweden,
2002). Recent reviews of experimental studies also indicate differences in pain
perception with greater pain sensitivity among women for some pain modalities
(Fillingim, King, Ribeiro-Dasilva, Rahim-Williams & Riley, 2009), but not for all
(Racine, Tousignant-Laflamme, Kloda, Dion, Dupuis & Choiniere, 2011).
Furthermore, women with pain report a more severe clinical picture than do men,
with higher pain intensity and frequency, and are more likely to experience
multiple pains simultaneously (Leveielle, Zhang, McMullen, Kelly-Hayes, &
Felson, 2005; Wijnhoven, de Vet & Picavet, 2006). Multiple pains are associated
with greater disability and psychological distress both in studies controlling for sex
and in analyses confined to women (Buchman, Shah, Leurgans, Boyle, Wilson &
Bennett, 2010; John, Miglioretti, LeReshe, Von Korff, & Critchlow, 2003). In
addition, women commonly report higher levels of pain-related disability (Keefe,
Lefebvre, Egert, Affleck, Sullivan & Caldwell, 2000) and pain interference (e.g.
Andersson, Ejlertson, Leden & Rosenberg, 1993; Barry, Pilver, Potenza, & Desai,
2012). Finally, female pain-patients more often report psychological ill-health,
such as depression (Munce & Stewart, 2007) and anxiety sensitivity (AS). AS is
conceptualized as fear of anxiety-related symptoms, (e.g. increased heart rate,
sweating, muscle tension), (Stewart, & Asmundson, 2006; Keogh, Hamid, Hamid &
Ellery, 2004; Drahovzal, Stewart, & Sullivan, 2006), and has been suggested to be a
potential mediator of sex differences in pain sensitivity (Keogh, Barlow, Mounce &
Bond, 2006).
The mechanisms underlying gender differences have been extensively
discussed (Fillingim, 2009). Verbrugge (1985) summarized explanations for gender
differences in healthcare into five main categories, which may also be applied to
gender differences in pain reports. These are: biological risks, acquired risks,
5

psychosocial aspects of symptoms and care, health reporting behaviour and
caretakers as causes. Biological risks include genetics, physiology, sex hormones,
reproductive aspects and sex-specific pathology. Acquired risks include gender
differences in work, leisure, lifestyle, health habits, psychological stress and social
environment. Differences in how to perceive and evaluate pain as well as action
taken to handle pain are categorized as psychosocial aspects of symptoms and
care. Health reporting behaviour refers to differences in tendency to report pain,
when, and how to report pain. Finally, Verbrugge used a category to describe
differences in how men and women may be received within the health care system.
These categories are not to be viewed as isolated alternatives to choose among
when addressing and explaining the overrepresentation of women in pain, but
rather as co-existing mechanisms in a biopsychosocial perspective, where
biological factors (hormonal influences, endogenous pain modulation) and
psychosocial mechanisms (e.g. stereotypical sex roles, gender differences in healthcare) interact and result in sex-related variability in pain responses (Unruh, 1996).

2.3.

Aetiology: models related to the origins of pain

2.3.1.

The biomedical model

The biomedical model of pain assumes that the experience of pain results from
a specific injury or disease state. This model was first described by Descartes in the
17th century and according to this theory there are specific receptors for pain that
directly transmit the sensory signal to the brain, where the intensity of pain is
directly proportional to the damage of the tissue (Gatchel & Turk, 1999). This
model has dominated the view of pain into the 20 th century and has resulted in
medical interventions directed toward correcting the organic pathology or source
of dysfunction in order to relieve pain. In the biomedical perspective,
accompanying features of chronic conditions such as sleep disturbances, emotional
reactions and psychosocial dysfunctions are not seen as part of a particular disease
or syndrome. Rather they are viewed as reactions to the limitations resulting from
the pain condition per se and considered of secondary importance. Thus, within
traditional medicine, a dichotomous view has prevailed where symptoms are
either somatogenic pain (caused by physical factors) or psychogenic pain (caused
by psychological factors). However, this dichotomous view fails to explain why
identified physical pathology does not correspond to pain severity or level of
disability or why pathology can exist without any pain (Turk & Flor, 1999).
Moreover, a substantial amount of people suffer from pain that is refractory to
available medical treatment, and pain severity does not seem to explain the level of
psychological distress or the degree of functional impairment observed.
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2.3.2. The gate control theory
In 1965, the first attempt to describe physiological and psychological factors in
an integrated model of pain was introduced in the Gate-Control Theory (GCT,
Melzack & Wall, 1965). The GCT suggests that a neural mechanism in the spinal
cord acts as a gate that can facilitate or inhibit the flow of peripheral nerve
impulses into the brain. The activity of the gate is in turn dependent on the
complex interplay of a number of structures within the central nervous system.
This theory represented a major advance in the understanding of pain by adding
the significant role of downward central nervous system mediation in pain
perception, and that such downward mediation is psychological in nature.
According to the GCT, the processing of nociceptive stimulation involves the
interaction of three systems; the motivational-affective, the cognitive-evaluative
and the sensory-physiological, which all contribute to the subjective experience of
pain (Melzack & Casey, 1968). In this way psychological factors may modulate
pain by altering the person’s appraisal of it. The ability to control pain and
emotional arousal may also be affected. The model differs from the earlier
dichotomous theories that viewed pain as either psychogenic or somatic. Instead it
postulates that both factors have either potentiating or moderating effects on pain
perception. Accordingly, the GCT includes psychological factors as an integral part
of the pain experience and by emphasizing central nervous system mechanisms,
also provides a physiological basis for the role of psychological factors in the
course of chronic pain.
As understanding of pain physiology and
neurotransmission increases, the physiological details of the GCT have been
disputed and a more refined model will naturally evolve over time. However, the
theory still provides a powerful summary of the phenomenon observed in the
spinal cord and the brain during pain perception (Dickinson, 2002; Melzack &
Wall, 1982).
2.3.3.

The biopsychosocial model of pain

The biopsychosocial model of pain contrasts to a pure biomedical perspective
by viewing pain as an illness and not as a disease; a distinction that has proved
crucial in understanding chronic pain (Turk & Monarch, 2002). Disease is generally
defined as an objective biological event, while illness is a complex interaction
between biological, psychological and social variables that incorporates how the
individual and his/her social network receive, handle, and react to the symptoms
and their consequences. From the biopsychosocial perspective, the diversity in
illness expression is accounted for by the interplay between biological changes,
psychological status and the social and cultural context. The relative weighting of
physical, psychological and social factors may shift during a pain episode. For
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example, during the acute phase of a pain condition, biological factors dominate,
while over time symptoms and disability are predominately associated with
psychological and social factors.
To illustrate the psychological mechanisms involved in the experience of pain,
Linton (1994, 2002) has developed a model where existing evidence on the role of
learning processes and cognitive and emotional factors is integrated (Figure I).
2.3.4.

Cognitive and affective factors

Attentional processes, attributions and coping strategies are highly dependent
on emotional and cognitive factors (Roy, Lebuis, Peretz & Rainville, 2011), and
greatly influence psychological functioning, level of disability, and the experience
of pain (Linton, 2005). Individuals with chronic pain show biases in information
processing by selectively attending to and processing sensory-intensity
information and making negative attributions of that information (Pincus &
Morely, 2001). Information processing biases towards negative/threatening stimuli
are key features of both depression and anxiety conditions, and a negative
emotional status is associated with increased pain ratings and pain-related
disability among individuals with pain (Brage, Sandanger & Nygård, 2007; Croft et
al., 2001; Crook, Millner, Schultz & Stringer, 2002). In studies of pain and posttraumatic stress reactions, anxiety sensitivity has been proposed as a shared factor
that together with avoidance might cause mutual maintenance of the two
conditions and explain their co-morbidity (Asmundson, Coons, Taylor & Katz,
2002).
Among individuals with so called fear-avoidance beliefs, pain is regarded as a
sign of (re)injury which promotes heightened attention to pain (hypervigilance)
and the avoidance of pain-related movements and activities in order to diminish
the risk of further tissue damage (Vlaeyen & Linton, 2000). Fear-avoidance beliefs
are associated with prolonged pain, and have been experimentally related to overpredictions of anticipated pain among back-pain patients (Goubert, Francken,
Crombez, Vansteenwegen & Lysens, 2002) as well as being related to new episodes
of pain in the future (Linton & Buer, 1999; Asmundson et al., 2002). Pain-related
fear is closely associated with a negative emotional and cognitive response to pain
known as catastrophizing that includes magnification, rumination and
helplessness (Sullivan, Thorn, Haythornthwait, Keefe, Martin, Bradley et al., 2001).
The tendency to anticipate negative outcomes or aversive aspects of pain or to
misinterpret the outcome of a pain-related situation as extremely negative is
typical for catastrophizers (Keefe, Rumble, Scipio, Giordano & Perri, 2004).
Catastrophizing is a key feature in emotional distress such as depression and
anxiety conditions, and negatively influences pain and disability both in terms of
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interpretations, attributions and strategies for handling pain (Westman, Boersma,
Leppert, & Linton, 2011).
Depression is probably the most studied affective factor in relation to pain, and
both these conditions share several common characteristics in terms of negative,
maladaptive appraisals such as perceived lack of control over one´s situation in
combination with avoidance. Depression is suggested to be a central maintaining
factor for the course of pain (Bair, Robinson, Katon & Kroenke, 2003). In a review
by Linton (2000), strong evidence was presented for depression being a link to
future back pain. However, the link between pain and depression is not a
straightforward causal one (Pincus & Williams, 1999). In a recent review (Linton &
Bergbom, 2011), catastrophizing and dysfunctional emotion regulation are
proposed as explaining the link between pain and depression. Flare-ups of pain are
thought to trigger catastrophizing which in turn triggers the individual’s emotion
regulation system. Clyde and Williams (2002) suggested that there may be several
pathways by which pain and depression co-occur; where negative cognitive
processing biases might be a vulnerability factor predisposing an individual both
to prolonged pain and to depressive episodes. The nature of the experience of pain
as a stressor might work differently for different individuals, thereby resulting in
diverse effects in terms of emotional state. The opposite of depression and
perceived lack of personal control is the concept of self-efficacy, which refers to the
perceived ability of an individual to perform a course of action in order to produce
a desired outcome in a given situation (Bandura, 1977). Low self-efficacy among
individuals with pain has been related to lower pain tolerance and higher degree
of pain-related disability and failure to return to work (Richard, Dionne, &
Nouwen, 2011; Söderlund & Åsenlöf, 2010). It has also been related to increased
pain perceptions in experimentally induced pain (Vancleef & Peters, 2011).
Perceived lack of personal control in a situation is the key characteristic in
experiencing psychological stress, caused by internal and/or external stressors of
different forms. Stress is related to pain through physiological pathways including
endocrine and immunological systems (Hasselhorn, Theorell & Vingård, 2001)
caused by a dysregulation of the hypothalamic-pituitary-adrenal-axis (HPA-axis)
(Griep, Boersma, Lentjes, Prins, van der Korst & de Kloet, 1998). It is also related in
terms of overuse of motor units in the muscles due to mentally-induced muscle
tensions (e.g. Lundberg & Melin, 2002). Impaired stress regulation has been shown
to be one of many factors giving rise to chronic pain (Melzack, 1999). Additionally,
pain is a common co-occurring symptom in stress- related disorders and these
conditions share several common features both in terms of behavioural patterns
and in psychophysiological mechanisms. These have been proposed as possible
links to their co morbidity (Blackburn-Munro & Blackburn-Munro, 2001).
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The actions people take to manage their pain, to minimize symptoms and
distress, are called their coping strategies and are closely related to cognitive and
emotional factors (e.g. attributions). Active coping such as confrontation of pain,
and distraction has been related to adaptive functioning (Hasenbring, 2000;
Vlaeyen, Kole-Snijders, Boeren & van Eek, 1995), while passive coping such as
catastrophizing and avoidance has been associated with greater pain and
depression. As previously described it has also been related to fear (Edwards,
FIllingim, Maxiner & Sigurdsson, 2004; Picavet, Vlaeyen & Shouten, 2002). In
addition, Hasenbring (2000) identified a subgroup of pain patients that try to
ignore pain by adopting persistence behaviour and complete all activities in spite
of pain, (pain-related behavioural endurance). Endurance coping may result in
overexertion with long-lasting one-sided postures of strain, leading to overuse of
muscles and joints and eventually leading to increased pain (Hasenbring, Plaas,
Fischbein & Willburger, 2006). Persistence behaviour is believed to have
detrimental effects on disability and is also associated with depression
(Kindermans, Roelofs, Goossens, Huijnen, Verbunt & Vlaeyen, 2011).

Figure 1.

A model of the psychology of pain, based on Linton (2000).
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2.3.5.

Learning theory

From a social learning perspective, pain behaviours (overt expressions of pain,
distress) may be acquired through observational learning and modelling (Bandura,
1969) Children acquire attitudes about health and perceptions of symptoms from
their parents, cultural stereotypes and from the social environment. Based on
previous experiences an individual develops actions on how to avoid or react to
pain in an appropriate manner (McGrath & Hillier, 2001). Mechanisms of learning
act within the boundaries of the cultural and family contexts, and influence
attitudes both on pain in general as well as on the health care system, self-efficacy
etc., and thereby may explain associations between socio-economic groups and
pain. From operant learning theory, the behaviours of pain (e.g. avoidance, help
seeking), rather than the pain per se, are in focus. Through the principles of
positive and negative reinforcement and punishment, the consequences of
behavioural actions play an instrumental role in directing future behaviour
(Fordyce, 1976). Fordyce argued that pain behaviours are consequently subject to
the principles of learning and may persist long after the physical cause of the pain
is resolved. The immediate reaction to acute pain is withdrawal and escape from
the aversive stimulation. These behaviours are negatively reinforced by the
disruption of pain and may in the presence of high pain-related fear develop into
avoidance-behaviour. Pain behaviours may also be positively reinforced through
attention from the social environment. In addition, well behaviours (e.g. working,
exercising) that are not sufficiently positively reinforced or even punished, will be
extinguished.
Pain may also be initiated and maintained through respondent conditioning
which may occur at many levels: physiological, emotional, cognitive as well as
behavioural. Anticipation of pain and pain-related fear has been shown to be
sufficient to maintain avoidance behaviour (Linton, Melin & Götestam, 1984).
Anticipatory anxiety related to activity may develop and act as a conditioned
stimulus for sympathetic activation (the conditioned response, CR). The anxiety
may be maintained long after the original injury (unconditioned stimulus, US) has
healed and pain and sympathetic activation (unconditioned response, UCR) have
subsided (Lenthem, Slade, Troup & Bentley, 1983; Linton et al., 1984). The nonoccurrence of pain is a powerful reinforcer for future reductions in activity and
therefore, the original nociceptive stimulation need no longer be present for the
avoidance behaviour to occur. In this way, the original respondent conditioning is
followed by an operant learning process reinforcing avoidance. Over time, more
and more activities may be associated with pain and thus avoided (stimulus
generalization) leading to increased disability and a general decrease in activity
level. This in turn prevents disconfirmations and thereby fails to correct the
dysfunctional predictions related to pain and activity.
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2.4.

The course of pain

2.4.1.

Physiological mechanisms

In sustained and recurrent pain, several changes in the peripheral and central
nervous system take place, turning the symptoms of pain into a pain syndrome.
Pain, in these situations, arises spontaneously, can be elicited by normal stimuli
(allodynia), is exaggerated and prolonged in response to noxious stimulation
(hyperalgesi) and spreads beyond the site of the original injury (secondary
hyperalgesi). These changes illustrate the plasticity of the nervous system in the
presence of a repeated pain stimulus and play a central role in the development of
a chronic condition.
In all types of stimulation the phenomenon of habituation refers to the
decrease in amplitude of sensory cortical responses to repeated presentations of
similar stimulus (Thomson & Spencer, 1996). Habituation also occurs in the pain
response, and has been described within experimental conditions as repetitive pain
stimulation in healthy controls that alleviates acute pain and causes habituation to
painful stimuli (Bingel, Schoell, Herken, Buchel & May, 2007; Rennefeld, Wiech,
Schoell, Lorenz & Bingel, 2010). The inability to habituate to pain may play a role
in the development of chronic conditions (Flor, Diers & Bierbaumer, 2004;
Valeriani, de Tommaso, Restuccia, LaPera, Guido & Iannetti, 2003). The opposite
mechanism to habituation is sensitization and is identified in pain both at a
peripheral level, as a functional mechanism in the inflammation process and at a
central nervous level, central sensitization. Central sensitization represents an
abnormal state of responsiveness of the nociceptive system with its major changes
taking place in the neurons in the dorsal horn spinal cord (Woolf, 2007). Central
sensitization provides an explanation for many of the temporal, spatial and
threshold changes in pain sensitivity in chronic pain due to changes in the central
nervous system (CNS). These changes include: development of or increases in,
spontaneous activity, reduction in threshold for activation by peripheral stimuli,
increased responses to supra-threshold stimulation and an enlargement of the
neurons’ receptive fields (Latremolier & Woolf, 2009).
Persistent pain may also be characterized by dysfunctions in the descending
pain inhibitory system. It has been proposed that these changes may be explained
by a disturbed balance in the neurotransmitter system involving serotonin and
norepinephrine levels (Bardin, 2011), which is also recognized in depression (e.g.
Thase, Jindal & Howland, 2002). Additionally, there are descending pain
facilitating systems departing both from the brain stem and from the frontal cortex
via the limbic structures. The latter is primarily activated by affective stimuli such
as fear and stress, which illustrate the constant interactions between physiology
and psychology in the course of pain.
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Characteristic for long-term pain is that completely different areas of the brain are
activated as compared to acute pain (Apkarian, Hashmi & Baliki, 2011). Chronic
pain is changed from being experienced as an acute and intermittent alarm signal
to a sustained experience of discomfort, a mechanism referred to as central
plasticity. This results in an increase in the brain´s resting or default mode which
may lead to a symptom picture much similar to the burnout syndrome with a
constant lack of energy. Additionally there is a general heightened arousal of the
sensory cortex, leading to increased sensitivity for sensory input. This may result
in visual, audible and taste sensations being experienced as painful and aversive.
Several studies suggest that in long-term pain, as in long-term stress, there is an
involvement of the hypothalamo-pituitary-adrenal (HPA) axis (Clauw & Chrousos,
1997) including dysregulation of both endocrine and immune systems in terms of
an inappropriate prolongation of stress response (Griep et al., 1998). Additionally,
the limbic structures are also involved in the pain response, via the hypothalamic
function. These structures include the amygdala, where fear is processed, and
hippocampus, which plays a central role in memory and learning. In long-term
pain it is common to experience of changes in memory and learning abilities. Longterm pain and stress may therefore result in cognitive difficulties and fear of
movement, which, as previously has been described, may be a greater obstacle
than the pain itself (Valeyen & Linton, 2000).

2.4.2.

Psychosocial factors

The psychosocial factors involved in the pain experience may shift during the
course of pain. Prior to pain onset, psychosocial factors may predispose an
individual to pain by being associated with dysfunctional pain adaptation. High
levels of anxiety sensitivity, AS, is associated with acute pain experienced in the
laboratory and with persistent or chronic conditions (Keogh & Asmundson, 2004).
AS has also been clearly related to pain-related escape/avoidance (Asmundson,
1999), and is therefore a vulnerability factor known to predispose people to
develop chronic musculoskeletal pain (Asmundson et al., 2002; Turk, 2002). The
environment may also work to predispose an individual to pain. For example,
children growing up with parents suffering from chronic pain report higher levels
of persistent pain problems. This has been explained by model learning of
dysfunctional pain behaviours and reactions to pain (Chambers, Craig & Bennett,
2002; Evans & Keenan, 2007), and may create a vulnerability for future pain
problems. In addition, socio-economic status might indirectly predispose an
individual to pain problems by being related to several risk factors such as
lifestyle, lack of social support, (Barbeau, Krieger & Soobader, 2004; Gallo &
Matthews, 2003; Townsend, Peerson, Love, Achterberg & Murphy, 2001), and low
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educational attainment linked to maladaptive pain coping strategies such as
catastrophizing (Cano, Mayo & Ventimiglia, 2006; Roth & Geisser, 2002; Sullivan,
Thorn, Haythornthwaite, Keefe, Martin, Bradley & Lefebvre, 2001).
Perpetuating factors are behaviours and contextual factors that contribute to the
maintenance of a pain condition once it has arisen. Depression, anxiety and high
levels of pain-related fear, associated with catastrophizing and avoidance
behaviour are linked to sustained pain and worse pain outcomes (Geisser,
Robinson & Riley, 1999; Grotle et al., 2005; Kuch, 2001; Linton, 2000; Pincus et al.,
2002; Sharp & Harvey, 2001). Contextual factors reinforcing pain behaviours
through operant learning will also perpetuate pain and disability, and have been
associated with increased levels of depression (Romano, Jensen, Turner, Good &
Hops, 2000; Stroud, Turner, Jensen & Cadenas, 2000).
There is an increasing interest in factors (cognitive, emotional, overt
behaviours) working as buffers against pain by hindering development of chronic
conditions and/or by limiting the negative effects of living with long-term pain.
According to the resource capacity model, social support is thought to diminish the
negative emotional reactions due to pain (Holtzman, Newth & Delongis, 2004) and
has also been described as positively predicting return to work after sick-leave due
to pain (Marhold, Linton & Melin, 2002). Additionally, social support has been
associated with increased use of functional coping strategies (Lopez-Martinez,
Esteve-Zarazaga & Ramirez-Maestre, 2008), by encouraging the individual with
pain to maintain her activity level and engage in active strategies for handling the
pain condition (Kerns, Rosenberg & Otis, 2002; Evers, Kraaimat, Greenen, Jacobs &
Bijlsma, 2003). However, these associations are difficult to explain when taking
pain contingent social reinforcement into account as described by Fordyce (1976).
Maladaptive pain-relevant social support in term of positive attention to
displaying pain strengthens sick-role identification and is associated with
increased pain, pain behaviours and with pain-related disability (Fordyce, 1988).
The role and type of communication of pain has also been emphasized as a central
ingredient in the mechanisms of social support in pain development
(Hadjistavropoulos, Craig, Duck, Cano, Goubert, et al., 2011). Self-efficacy may
also be identified as a buffer, and is related to reduced pain, distress and disability
in individuals with persistent pain (Keefe et al., 2004). A rapidly growing field of
interest concerns acceptance-based coping in the adaptation to pain. Acceptance
involves the presence of difficult or painful experiences without their overly
influencing functioning or the pursuit of important goals to any significant degree
(Hayes, Luoma, Bond, Masuda & Lillis, 2006). Individuals using acceptance of
pain, as a way of minimizing negative emotional reactions, report lower
impairment (McCracken & Vowles, 2006), greater psychological well-being (Viane,
Crombez, Eccleston, Poppe, Devulder, van Houdenhove et al., 2003), and in
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treatment outcome studies show improved emotional, psychosocial and physical
functioning and reduced health-care use (Dahl, Wilson & Nilsson, 2004; Wicksell,
Melin & Olsson 2007). Additionally, some findings indicate physical exercise to be
a buffer to the development of long-term musculoskeletal pain (Holth, Werpen,
Zwart & Hagen, 2008; Linton & van Tulder, 2001; van den Heuvel et al., 2004;).
This works by hindering a loss in activity level and thereby diminishing the
development of fear and avoidance and/or by diminishing the adverse effect of
high BMI, (body mass index), in chronic pain (Nilsen, Holtermann & Mork, 2011).
Finally, since pain is an emotional experience with cognitive-evaluative
aspects, psychological factors are also to be understood as consequences of pain both
in short- and long-term perspectives. Acute pain is associated with worry, stress,
frustration and increased pain behaviours. When pain is sustained, depression,
pain-related fear, and decreased interest in social activities are common reactions
(Eccleston, 2001).
2.4.3. Women at risk – the need for general pain predictors in a female
population
Associations between pain and psychosocial factors have been described in
numerous cross-sectional studies within the field of pain research. Such
associations have also been demonstrated in prospective research. However,
temporal aspects of the pain-psychosocial associations are less well explored and
mostly within clinical samples and specific diagnoses. For example, there has been
a substantial amount of research on pain and psychosocial factors, especially
within the field of back pain. This has increased the understanding of several
central mechanisms in the transition from acute to chronic back pain as well as
illustrating the importance of including a psychosocial perspective both in
preventive interventions and in the treatment of chronic back pain (Linton, 2000;
Vlaeyen & Linton, 2002). Back and neck pain are the most prevalent pain sites in
chronic pain populations and are therefore important study populations in
research on risk and maintenance factors. However, in the broader field of pain
research, the focus on specific clinical pain conditions in psychosocial pain studies
might result in a misinterpretation of this knowledge by the general scientific
audience in terms of only acknowledging the role of psychosocial aspects in certain
critical conditions. This would minimize the validity of the biopsychosocial
perspective on pain in general. Therefore, despite the great expansion of research
within a biopsychosocial frame of reference on pain development, there is still a
need for studies with a broader perspective and using samples from a general
population (Pincus et al., 2002).
As indicated by previous epidemiological research on the prevalence and
characteristics of pain among men and women, the understanding of pain
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development among women as an overrepresented group is highly motivated.
Since women also seem to fare worse in aspects of pain severity, impairment,
mental health and quality of life it seems a high priority to further outline pain
development in the female population. Sweden has among the highest proportion
of working women in the world. However, women are responsible for 2/3 of the
expenditure for sick leave, where by far the most costly diagnostic group in the
sickness benefit system is musculoskeletal disorders (Mulder, 2011). Additionally,
women more often report multiple pains then men. Therefore, in the female
population the search for general (not diagnosis specific) predictors of pain seems
especially important so as to further identify central mechanisms in the course of
pain. Few studies have lent themselves to general patterns of predictors of pain
and QOL related to female pain populations. To study the interaction between
psychosocial factors and pain among women over time and by using a general
perspective on pain might contribute to the field of pain research by enhancing the
generalization of findings over pain conditions. It may also identify central
patterns useful for the identification of women at risk for pain. This is of great
importance in preventive work and for treatment interventions in order to prevent
long-term pain from developing among women in general and to increase quality
of life among women with pain thus increasing the health and productivity of the
female work force.
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3. ASSUMPTIONS AND AIMS
3.1.

Assumptions

This thesis focuses on the role of psychosocial factors in the development and
maintenance of pain and the pain experience with the biopsychosocial model of
pain as a point of departure. As previously described, most studies of functional
relationships between predictors and pain outcome have been performed within
clinical populations. General population studies are needed to examine predictors
of pain, pain-related disability and QOL among individuals with pain, irrespective
of diagnosis and contacts with the health care system. In addition, there is a need
to describe associations between predictors and pain-related outcomes in different
stages of the course of pain in order to elucidate possible learning processes from a
cognitive/behavioural perspective.

3.2.

General aims

The overall aim of this thesis was to examine the course of pain and predictors
of the pain experience, pain-related disability and QOL in a general population of
women, emphasizing psychosocial factors within the biopsychosocial perspective
on pain.

3.3.

Overview of specific aims

Specific aims of the studies included in the thesis were:
Study I
To identify possible socio-economic predictors of overall pain and predictors of
pain intensity, number of pain locations, pain frequency and pain related disability
in a general population sample of women, and to investigate a possible mediating
role of depressive symptoms on these associations.
Study II
To examine and identify the possible predictive role of burnout for the incidence of
pain and the pain experience in relation to other psychosocial factors in a general
population sample of women.
Study III
To identify psychosocial predictors of QOL and to compare the role of these factors
with the role of pain parameters in defining QOL among women with pain.
Study IV
To identify and quantify predictors of sustained pain and newly-developed pain in
a general population sample of women by comparing at follow-up, women with
new pain vs. pain free women and women who recovered vs. women with
sustained pain.
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4. METHODS
4.1.

Subjects

At baseline (BL), (February and March, 2002), the participants consisted of
6,000 randomly selected women, aged 18-64, from the general population living in
Stockholm County (Sweden). The sample was randomly chosen among women
living in Stockholm using a random selection program administered by
AdressKompaniet1 (a company with data on people living in Sweden). Of these,
2,022 declined to participate in the study. In addition, 362 women were excluded
because they had moved to unknown addresses or had poor fluency in Swedish.
Thus, the final sample in the first assessment consisted of 3,616 women (total
response rate of 64.1 %).
At follow-up (FU), (February and March 2003), the same questionnaire was sent to
those who had answered at BL (except for 104 persons who could not be reached
since they had removed the code). In addition, 123 women were excluded (121
because of unknown addresses and 2 had died). Of the remaining 3,512 women,
2,300 participated and 1,212 declined (response rate of 67.8 %). An attrition
analysis showed no differences in age between respondents only at BL compared
to respondents at both times. There were no differences (e.g. pain) between the
responders only at BL compared to responders at both times.

4.2.

Assessments

Several variables were included in the different studies, with variations
according to the focus of the study. For an overview of independent and
dependent variables for each study, see Table 1.
4.2.1.

Pain and disability

Pain was measured with the Pain Questionnaire (PQ, Arnér, 1984; Carlsson,
1984). Women reporting pain were asked to indicate number of pain locations.
Characteristics such as pain intensity and frequency of the pain experience were
analysed; Pain intensity was measured using a visual analogue scale (VAS) and
pain frequency was measured by indicating how often pain was experienced (all the
time to every week). The PQ also included a measure of pain-related disability,
comprising 15 questions covering different aspects of pain-related disability e.g.
experienced impairments in everyday life due to pain (sleep, time needed to rest,
impact on social and working activities).
In Study II, pain-sites were indicated as: overall pain, headache, neck-shoulder
pain, back-pain, pain in upper limbs, pain in lower limbs, and pain in entire body.
In Study IV the number of pain locations was assessed.
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4.2.2.

Psychological health

Depression, and Psychological distress (Study II) were measured with the General
Health Questionnaire (GHQ-12; Goldberg, 1991), and used as baseline measures of
depressive symptoms. In Study II and III change scores were also obtained by the
formula of FU-BL. The GHQ-12 contains 12 items about symptoms of emotional
distress (e.g. feeling depressed, lack of energy). Scores 0-2 indicate no depression
and scores 3-12 indicate increasing levels of depressive symptoms.
Burnout, was measured with the Shirom-Melamed Burnout Measure (SMBM;
Melamed, Kushnir & Shirom, 1992) which consists of the two subscales
‘emotional/physical fatigue’ (eight items) and ‘cognitive difficulties’ (six items).
These two subscales were summed into a global SMBM index, reflecting the core
content of burnout (Shirom, Westman, Shamai & Carel, 1997). Additionally,
tension and listlessness, two frequent concomitants of burnout, were assessed with
the homonymous subscales from an earlier version of the SMBM (Melamed et al.,
1992). Tension and listlessness were summed into an index and used as covariates
in the analyses. All items were rated on a seven-point scale, ranging from 1, almost
never to 7, almost always.
Symptoms of post-traumatic stress disorder (PTSD) were measured with the postTraumatic Symptom Scale (PTSS-10; Holen, 1990) This is a 10-item scale that
originally was developed to cover DSM-III-R criteria for PTSD. In Study III, the
same instrument was used, but item number 10 (related to a traumatic experience)
was excluded, and the scale was used instead to measure general Emotional Distress
by including areas such as hyper-arousal, negative mood and avoidance.
Hopelessness was assessed by the Hopelessness Scale (HS, Beck, Weissman, Lester
& Trexler, 1974). The HS is a 20-item scale designed to measure negative
expectancies of oneself and of one’s future.
4.2.3.

Quality of Life

Self-perceived Quality of life, QOL was measured with a short version of The
Göteborg Quality of Life Scale (GQLS; Sullivan, Karlsson & Bengtsson; Wiklund,
1990). The GQLS consists of 13 items about areas such as satisfaction with family
situation, health condition and self-esteem. Based on this scale three dimensions of
QOL were created, covering social, psychological and physical aspects.
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4.2.4.

Social support

Social support was measured with a short version of the Interview Schedule
for Social Interaction (ISSI; Henderson, Duncan-Jones, Byrne & Scott, 1980; Undén
& Orth-Gomér, 1989) containing 12 items divided into two dimensions of social
support: one that measures Access to Social Integration (AVSI) in a quantitative
manner, and one that measures Availability of Attachment (AVAT), i.e. emotional
relationship from qualitative aspects. Additionally, social support at work,
measured with Karasek and colleagues’ Job-Demand-Control-Support
Questionnaire, see below (Karasek, Brisson, Kwakami, Houtman, Bongers &
Amick, 1998; Theorell, Perski, Åkerstedt, Sigala, Ahlberg-Hultén, Svensson &
Eneroth, 1988) was included.
4.2.5.

Physical health

The presence of chronic diseases was controlled for by including number of
chronic diseases in the analyses (e.g. CHD, respiratory diseases etc.). BMI was
included in all studies and computed for all participants by the formula weight in
kg/squared length in meters. Additionally, in Study II, smoking was included and
Study III included pain medication in a Yes/No format.
4.2.6.

Socio-economic factors

Among the socio-economic variables were educational level and occupational
level. In Study I financial strain was also included, measured both as financial
worry and as problems with daily expenses. These variables were derived from the
classification systems regarding demographic/socio-economics used in Sweden
(SCB, 1989).
4.2.7.

Work-related factors

Work-related factors were measured with Karasek and colleagues’ JobDemand-Control-Support Questionnaire’ (Karasek et al., 1998, Theorell et al.,
1988). This instrument contains 18 items of which six concern ‘job-control’, five ‘job
demands’ and seven ‘social support at work’. By dividing the subscale for ‘job
control’ by ‘job demands’ a measure of ‘job strain’ is produced. In Study IV a
measure of working hours/week were also included among the work-related items.
4.2.8.

Background variables/demographics

Demographic variables were included in all studies with some variations, and
included baseline age, marital status, children living at home, foreign background
and current financial support (e.g. studying/working).
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Table 1.

Measures, indicating dependent and independent variables in Study I-IV

Study I
Measure
Pain
Pain 3 month
DV
Intensity
DV
Frequency
DV
Duration
Disability
Site
IVd
Pain group
Psy. health
Depression
IV
Burnout
PTSD
Hopelessness
QOL
Soc. support
AVAT/AVSI
At work
IV
Phys. Health
Diseases
BMI
Smoking
SES
Education
IV
Occupation level
IV
Financial Str.
IV
Work-related
Strain
IV
Control/demands
Hours
IV
Background
Age
Marital Status
IV
Fin. Support
IV
Foreign backgr.
-

Study II

Study III

Study IV

DV
DV
DV
DV
DV
-

IVb
IVb
DVb
-

IV
IV
IVd
DV

IVb
IVb
-

IVb
IVa,b
DV

IV
IV
IV
IV
IV

-

IVb
IVb

IV
IV

IVc
IV
IV

IVc
IVb
-

IV
-

IVc
IVc
-

IVc
IVc
-

IV
-

-

-

IV
IV

IV
IV

IV
-

IV
-

c

IV
IVc
IVc
IV
b

DV Dependent variable
IV Independent variable
a
excluding trauma = emotional distress

baseline and change score
tracking variable
d
number of pain sites
c
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4.3. Design and Procedure
The project was part of an extensive survey-study conducted in the general
population of women living in Stockholm County (Sweden). The baseline
measurement was conducted during February and March 2003, with two
reminders, and follow-up measure took place in February and March 2004 with
two reminders following the initial assessment. This major project focused on
physical and mental health among women and included several measures related
to psychological well-being (e.g. depression, hopelessness, PTSD, self-esteem),
physical health (e.g. pain, chronic diseases, perceptions of physical symptoms),
lifestyle issues (e.g. smoking, drinking), socio-economic status, social support,
experiences of violence and work related factors (e.g. job strain).
The study subjects were sent a questionnaire at home together with a letter
giving detailed information about the study, and were asked to return the
questionnaire by post. At FU all participants taking part in the baseline (BL) were
sent an identical questionnaire and the same procedure was adopted as at BL.

4.4. Ethical considerations
In the information, accompanying the questionnaire, it was stressed that
answers would be kept strictly confidential, that no individual could be identified
when the data were reported and that participation in the survey was completely
voluntary/free and could be cancelled at any time. No written and informed
consent was obtained, but participation was regarded as consent to take part in the
study. This was approved of the ethical committee at the Karolinska Institutet in
Stockholm (ethical permission reference: dnr. 01-328).

4.5. Statistical analysis
Study I
Women with pain and without pain were compared at baseline on the
variables of interests by means of t-tests and chi-square tests. Significant
differentiating factors were then included in a multiple logistic regression to
examine possible predictors to overall pain among all women at follow-up. In a
second step, a multiple linear regression analysis was performed only among
women with pain to examine associations between socio-economic factors and the
characteristics of pain. The mediating role of depressive symptoms was examined
by studying associations between pain and SES and depression by means of t-tests
and Spearman´s correlation.
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Study II
In a first step, women with/without pain were compared on the variables of
interests by means of t-tests, and chi-square tests. Five multiple logistic regression
analyses were performed with overall pain, headache, neck-shoulder pain, back
pain and pain in the entire body as outcome variables. In a second step, multiple
linear regressions were conducted only among women with pain for determining
factors associated with the characteristics of the pain experience (intensity,
frequency, pain-related disability). Tracking variables were created for categorical
variables to control for the development over time (i.e. before, now, always, never)
(Twisk, Kemper & Mellenbergh, 1994; Twisk, 2003 ).
Study III
Prevalence rates were calculated. At BL women with/without pain were
compared on the variables of interests by means of t-tests and chi-square tests.
Three multiple linear regression analyses were used in the second step in order to
identify and quantify possible predictors to the different dimensions of QOL.
Change scores for continuous variables and tracking variables for categorical
variables were used to control for potential development over time in included
factors.
Study IV
Based on the pain measure, two baseline groups were formed, i.e. women
with/without pain. In both groups those who maintained their baseline condition
(sustained their pain or remained pain-free) were compared with those who
changed at follow-up (recovered or developed pain). Two regression models were
built predicting sustained and developed pain respectively, and the above
mentioned factors were inserted as possible predictors.
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5. SHORT DESCRIPTION OF THE STUDIES
5.1. Study I
PAIN AMONG WOMEN: ASSOCIATIONS WITH SOCIOECONOMIC FACTORS OVER TIME AND THE MEDIATING ROLE
OF DEPRESSIVE SYMPTOMS
5.1.1. Introduction
Socio-economic factors have previously been associated with health and pain
cross-sectionally which has been valuable in understanding differences in health
among social groups. There is, however, a need to examine socio-economic aspects
and pain over time in order to more clearly identify risk populations and to
understand possible mechanism behind such associations. Women are more often
socio-economic disadvantaged compared to men and therefore the specific
patterns of socio-economic status (SES) and pain in a female population demands
attention in order to identify specific socio-economic risk profiles among women.
Resource theory has been proposed as a possible explanatory model, but other
mechanisms may be helpful to more clearly distinguish between mediating factors
and consequences of socio-economic context and ill-health.
5.1.2. Aims
The first aim was to examine differences in socio-economic variables between
women with and without pain, and to identify their possible predictive value in a
one-year perspective of pain. A second aim was to examine the role of depressive
symptoms as a possible mediating factor in the association between pain/disability
and socio-economic factors.
5.1.3. Results
Women with pain reported a higher degree of depressive symptoms than painfree women. All SES factors were associated with symptoms of depression,
showing that worse socio-economic living conditions were associated with greater
symptoms of depression. Additionally, financial strain, working hours and
occupational level at BL were associated with follow-up pain among all women.
Baseline depressive symptoms were independently associated with pain at FU and
decreased the regression coefficients for the included SES variables in the
explanatory model for pain at FU. The model explained 27% of the variance in
follow-up pain among all women. Among women with pain, educational level
predicted pain and disability at FU. Symptoms of depression were associated with
pain intensity, pain locations and pain-related disability. Working hours at
baseline were associated with the number of pain locations and disability at
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follow-up. The models explained a small to moderate amount of variance (R2)1 in
the pain variables at FU, (pain intensity, R2 =0.18, pain frequency, R2 =0.25, number
of pain locations, R2 =0.42 and pain-related disability, R2 =0.49)
5.1.4. Conclusions
This study adds to present knowledge by showing that in a general population
sample of women with and without pain, worse SES is related to higher levels of
depressive symptoms, and that in the predictive models several SES factors and
depressive symptoms were associated with follow-up pain and pain variables. The
findings might suggest depressive symptoms working as a possible mediator of
the association between SES and the experience of long-term pain, which has been
described previously for emotional distress, (Macfarlane, Norrie, Atherton, Power,
Jones, 2009). Depressive symptoms were independently associated with pain and
SES and decreased the predictive power of the included SES factors in the
regression models. Lower socio-economic status is clearly linked to increased risk
for depression (Kosidou, Dalman, Lundberg, Hallqvist, Isacsson & Magnusson,
2011). This could be understood in terms of depression decreasing the woman’s
resources to manage stress related to living in a lower socio-economic position. It is
also possible that lower SES in terms of educational level is associated with less
optimal communication between patient and care-givers (Fiscella, Goodwin &
Stange, 2002), and thereby negatively affecting treatment outcome and the course
of pain and depression.
Financial strain and blue-collar occupational status were identified as risk
factors for overall pain but not associated with the pain characteristics in the
second model. Financial worry and strain might increase a general vulnerability to
long-term pain by resulting in an additional stressor. Psychological stress is
assumed to increase activation of the smallest motor units in muscles and thereby
lead to an overuse, which has been related to pain in the trapezium muscle
(Lundberg & Melin, 2002). To be in a blue-collar position has previously been
identified as a risk factor for pain explained by the higher physical demands often
linked to these positions, and possibly also to worse psychosocial working
conditions (Hoogendoorn, van Poppel, Bongers, Koes & Bouter, 2000).
Educational level seemed to worsen already existing pain. Individuals with
lower education report longer duration and negative consequences of pain and are
prone to use more passive, and less effective coping strategies (Cano et al., 2006).
These findings follow previous research, identifying educational level as a risk

1

R2 indicates the amount of variability explained in the DV by the model. This value is
converted into percentages by multiplying by 100.
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factor for the negative characteristics of pain but not for the incidence of pain per
se (Dionne, Von Korff, Koepsell, Deyo, Barlow et al., 2001).
Working hours at BL seemed to work as a buffer for disabling pain at FU by
being associated to greater functional status and less pain locations. To be at work
is associated with better functional status and higher well-being among pain
patients (Waddell & Burton, 2006; Moffett, Underwood & Gardiner, 2009).
However, it seems plausible that there is a maximum level for the positive effect of
working hours, where at some critical level, working too many hours would show
a positive association with pain, resulting in increased stress, muscular tensions
and allostatic load.
Although this study indicates a predictive role of educational level, financial
strain and blue-collar occupations together with depressive symptoms for pain, the
underlying mechanisms of these associations need to be further identified. This is
essential as to understand how to more efficiently address preventive interventions
among women with pain, and to identify women at risk for long-term pain at an
early stage. These concepts need to be examined during the course of pain, using
different methodologies to illustrate how changes over time and the interplay of
central factors may intervene in pain development.

5.2. Study II
DOES BURNOUT PREDICT PAIN EXPERIENCE AMONG WOMEN
LIVING IN SWEDEN?
5.2.1. Introduction
Stress-related complaints are increasingly frequent in Sweden and elsewhere,
and have been positively associated with various indices of physical morbidity. A
connection between burnout (conceptualized as a syndrome of emotional
exhaustion/physical fatigue and cognitive weariness) and pain has been reported,
particularly among women (Langballe, Innstrand, Hagtvet, Falkum, & GjerlowAastrand, 2009). There is, however, a lack of studies examining to what extent
burnout may precede pain and be associated with the pain experience over time.
5.2.2. Aim
The aim of the study was to investigate the longitudinal association between
burnout in terms of emotional exhaustion, physical fatigue and cognitive
difficulties as well as tension and listlessness and reports of pain experiences, both
as pain location (overall, headache, neck-shoulder, back, whole body) and as
characteristics of pain in terms of intensity, frequency and pain-related disability
during a 12 month follow-up in a general population of women.
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5.2.3. Results
The prevalence of pain was 63.8% at BL and 61.3% at FU. There were 276 new
onsets of pain from BL to FU and 334 women who reported pain at BL but were
pain free at FU. Additionally, 77.2% reported pain at both BL and FU. Burnout
showed the second largest effect sizes for explained variance in overall pain, neckshoulder pain and back pain at follow-up. Other predictors were work control
(overall pain, headache, pain in the entire body), to have a blue-collar position
(overall pain, back pain), age (overall pain), depressive symptoms (headache),
smoking (headache), to be out of work/study and the presence of chronic diseases
at BL or at BL and FU (overall pain). For overall pain the model explained 24.8 % of
the variance and for specific pain sites, the explained variance ranged from 22.76 to
42.27%. The corresponding pain variables at BL were closely associated with pain
at FU for all outcomes.
Among women with pain, burnout was an important predictor of pain-related
disability. To be in the ‘before’ or ‘never’ condition for work/study was associated
with pain-related disability and pain frequency. Other predictors for pain
parameters were specific pain sites, depressive symptoms, diseases, to be out of
work/study, smoking, work control and to have a foreign origin. Explained
variances for pain outcome variables were greater for pain-related disability (R2
=0.70) and smaller for pain intensity (R2 =0.28) and frequency (R2 =0. 36).
5.2.4. Conclusions
A majority of women reported pain at both BL and at FU and therefore their
previous experiences and perceptions of pain probably affected their impression of
pain (e.g. interpretation, tolerance, meaning) at later stages.
The results indicate that increased burnout may predict the presence of pain
and its location (neck-shoulder and back pain). Burnout was also associated with
the frequency of pain and the impairments that it causes in terms of pain –related
disability. The core symptoms of burnout in terms of emotional exhaustion,
physical fatigue and cognitive difficulties, may contribute to the onset and
maintenance of pain, while tension and listlessness were in most cases unrelated to
the outcome variables. The role of burnout in pain development can be understood
from several angles. Both pain and burnout can act as potent stressors, and could
also be viewed as consequences of long-term stress (e.g. Fishbain, Cole, Cutler,
Lewis, Rosomoff & Rosomoff, 2003). As such, pain and long-term stress have been
related via shared physiological mechanisms involving the HPA axis (BlackburnMunro & Blackburn-Munro). Additionally, many individuals cope with stress by
increasing their work-pace and general activity level and by cutting down on
leisure and recovery. This behavioural pattern is similar to endurance coping for
pain (pain is ignored, activities finished in spite of pain), and may have negative
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consequences for the development of pain and disability (Hasenbring et al., 2000;
2006). Once pain and burnout are present, individuals may cope through increased
passivity and avoidance of activities that are perceived painful or fatiguing. Such
behaviour-patterns are known to worsen pain (Vlaeyen & Linton, 2000) and have
also been associated with burnout (Polman, Berkoles & Nicholls, 2010). As such,
burnout and pain may be mutually reinforcing through sustained
psychophysiological arousal, lack of recuperation and impaired health behaviours.
The association between pain and burnout was largely independent of
symptoms of depression, which are very common among individuals suffering
from prolonged pain (e.g. Bair et al., 2003). Symptoms of depression were related
to headache and together with burnout to pain-related disability. Depressive
symptoms and burnout share several common symptoms (Shaufeli & Enzmann,
1998). However, the findings here indicate different patterns of associations
between fatigue, depressive symptoms, cognitions and pain parameters. Both
burnout and symptoms of depression predicted greater disability among women
with pain. Poor sleep and avoidance is typical for both conditions and may
therefore increase disability and the limitations experienced due to pain. Among
women with pain, no associations between burnout and pain-frequency or painintensity were reported. Instead, the likelihood of having constant pain increased
with the degree of tension and listlessness, which indicates that pain frequency
might be more related to arousal and withdrawal then to exhaustion and fatigue.
Finally, data indicate a clustering of risk factors that may increase the
vulnerability to pain. These factors included age, blue-collar occupation, lack of
control at work, smoking, living alone, unemployment and foreign background
and are in line with data reported by others (Schneider, Randall & Buchner, 2006;
Kamaleri, Natvig, Ihlebaek, Benth & Bruusgaard, 2008).
The results add to Study I by indicating that patterns of reduced energy (in
terms of symptoms of depression and/or burnout) seem to be associated with pain
and the characteristics of pain. A possible interpretation from both studies could be
that the major role of the identified predictors (e.g. educational level, burnout) in
pain development might be understood both as resulting in increased levels of
stress and by the use of dysfunctional coping strategies thereby negatively
affecting the course of pain.
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5.3. Study III
THE INFLUENCE OF PSYCHOSOCIAL FACTORS ON QUALITY
OF LIFE AMONG WOMEN WITH PAIN: A PROSPECTIVE STUDY
IN SWEDEN
5.3.1. Introduction
Long-term pain is known to negatively impact quality of life (QOL, e.g. Blyth,
March, Brnabic, Jorm & Williamson, 2001; Carmona, Ballina, Gabriel & Laffon,
2001). However, pain variables such as intensity and frequency do not seem crucial
for perceptions of QOL (Bentsen, Wahl, Stand & Hanestad, 2007; Gerstle, All &
Wallace, 2001; Lamé, Peters, Vlaeyen Kleef & Patijn, 2005; Lee, Chronister &
Bishop, 2008). Psychological ill-health and social support have been proposed as
influential factors in the experience of QOL and associated with QOL among
individuals with pain in cross-sectional studies. Women are overrepresented in
several pain conditions and are known to be more negatively affected by pain then
men; they also seem to report lower levels of QOL.
5.3.2. Aim
The aim of the study was to examine the role of psychosocial factors as
possible predictors of QOL among women with pain over time. More specifically,
the study examined the role of different types of social support in relation to other
predictors of different aspects of QOL among women with pain over time.

5.3.3. Results
Women with pain reported lower levels of social support at work and on both
the AVAT and AVSI dimensions and lower levels of QOL on all dimensions when
compared to women without pain. Women with pain were older, were more often
blue-collar workers and had a foreign origin, more often had lower education,
higher BMI, reported more chronic diseases and lower psychological health
(emotional distress, burnout, and hopelessness). Overall, the baseline level of QOL
was clearly associated with corresponding dimensions of QOL at FU. For social
QOL the most important predictors were burnout and lack of social support at
work. The model explained 68.5% of the variance in social QOL at FU. For physical
QOL at FU, changes in pain-related disability and burnout (BL and change scores)
were the main predictors and explained 67.8% of the variance in FU physical QOL.
For the psychological dimension of QOL, increased and baseline scores of
emotional distress and burnout were identified as predictors. The model explained
63.7% of the variance in psychological QOL at FU.
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5.3.4. Conclusions
Women with pain reported lower levels of QOL and several psychosocial
factors proved more central than pain parameters and pain-related disability in
predicting the dimensions of QOL. Social support was most clearly related to the
social dimension of QOL but showed some associations also with psychological
and physical QOL. Baseline QOL dimensions were included as covariates in the
analysis and were clearly associated with the corresponding outcome at FU. This
was expected and could be understood by the fact that a majority of women
reported pain at both times so that QOL might be associated with pain and since
pain remained stable, so did QOL.
Social QOL was predicted by burnout, emotional distress, and social support
and having a blue-collar occupation. There are shared characteristics in terms of
social isolation and withdrawal in both burnout (Shaufeli & Enzmann, 1998) and
emotional distress (Segrin, 2001) that are also recognized among individuals
suffering from long-term pain conditions (Vlaeyen & Linton, 2002). Women with
pain and additional emotional and stress-related difficulties might also fail to
respond to, and encourage support from, their social network and thereby put
needed support from others at risk (Bloom & Spiegel, 1984).
Physical QOL was associated with pain-related disability, burnout and BMI.
Physical functioning has previously been identified as the most important factor
explaining QOL among patients with pain (Bentsen et al., 2007). In combination
with the lack of associations between pain intensity/frequency and QOL, this may
indicate that pain does not affect QOL through its characteristics, but by the
impairments and perceived limitations in daily living that it causes (Hwang,
Chang, Kasimis, 2002; Lamé et al., 2005). It seems plausible that burnout through
its core concepts of emotional exhaustion and physical fatigue may add to this
perception of impaired physical functioning and thereby negatively affect QOL.
Psychological QOL was predicted by burnout, emotional distress and the
perceived amount of social support in general. The general behaviour pattern of
coping with aversive stimuli by escape and avoidance might be the bearing
mechanism explaining these associations. To experience negative reinforcement in
terms of short term relief of unpleasant events is a powerful mechanism. Weak
support was found for the buffering effect of social support to the psychological
dimension of QOL. This implies that social support is not essential for perceptions
of psychological QOL, or that the type of support assessed by the instruments used
here does not include the functional mechanisms of support in relation to pain.
Social support might be appreciated by the patient, but still work in a nonfunctional manner by increasing avoidance and thereby negatively affect pain and
disability (Kerns & Rosenberg, 1995; Romano, Turner & Jensen 1995).
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In sum, the pain-specific variables were not the most central factors in
determining perceived QOL among women with pain. Instead, more emotional
laden aspects seemed relevant. Individuals with short- and long-term pain
conditions are often prone to view their pain per se as the main problem and might
also be led to this perspective by the health-care system. These results emphasize
the importance of the woman’s own perceptions of her situation as the triggering
issue in determining health and well-being irrespective of symptoms and
diagnosis.

5.4. Study IV
THE ROLE OF PSYCHOSOCIAL FACTORS IN THE COURSE OF
PAIN: A 1-YEAR FOLLOW-UP STUDY AMONG WOMEN LIVING
IN SWEDEN
5.4.1. Introduction
Women are overrepresented in several pain conditions and also seem to report
higher prevalence of a number of psychosocial risk factors associated with pain
(e.g. burnout, depressive symptoms). Associations between psychosocial factors
have mainly been investigated in clinical samples and with varying follow-up
periods. To follow a general population sample of women over time and relating
psychosocial factors at baseline to the course of pain might give valuable
information to central predictors to the onset and maintenance of pain.
5.4.2. Aim
The aim of this study was to investigate the course of pain in a general
population of women, and thereafter to identify possible predictive factors with
the development and/or maintenance of pain. Four groups were formed based on
the presence/or absence of pain at BL and FU, resulting in a pain free group, a
group with sustained pain, women with emerging pain and a group that recovered
from pain during the assessment period.
5.4.3. Results
Women with emerging pain reported lower levels of social support and
physical QOL, and higher levels of symptoms of PTSD and depression than
women with no pain at BL and FU. Women with sustained pain were older, more
often blue-collar workers, reported lower levels of social support, worked less
hours weekly and reported lower QOL and worse psychological health (symptoms
of PTSD and depression, hopelessness and burnout) than those who recovered
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from their pain. Symptoms of PTSD at BL were weakly associated with belonging
to the emerging pain group, with an explained variance of 4.2%. Number of pain
locations, physical QOL, social support (AVAT), pain duration, age and painrelated disability were associated with belonging to the group with pain at both BL
and FU. The model explained 20% of the variance in reporting sustained pain.
5.4.4. Conclusions
This study showed that pain is often re-current or persistent. Women with pain
(emerging or sustained), compared to those who were pain free at both times,
demonstrated worse experiences on several psychosocial and pain-related factors.
There was a weak result for symptoms of PTSD as associated with reporting
emerging pain, but otherwise no predictors for a new pain condition at FU were
identified. Pain and PTSD has been linked through shared factors such as anxiety
sensitivity and depression in previous research (Sharp & Harvey, 2001) and are
thought not only to maintain each other by overlapping concepts such as
avoidance and hyper-arousal but also to result in a shared vulnerability for
developing both conditions (Asmundson et al., 2002; Otis, Kean, Kerns, 2003).
According to Sharp and Harvey, in individuals with PTSD, chronic pain may serve
as a continuing reminder of the trauma which in turn may lead to maintenance of
both pain and PTSD through the development of avoidance, distress and
disability.
For sustained pain, the number of pain locations at BL was the strongest
predictor at FU. This could be both a sign of a sensitization process where the area
of firing neurons begins to spread out and become oversensitive to pain stimuli
due to the wear and tear of the system in long-term pain experiences (Boley &
Moscowitz, 2002; Latremoliere & Wolfe, 2009; Apkarian, Haschmi & Baliki, 2011).
Longer duration of pain was also related to a sustained condition. From a
biomedical view this might be understood as worse pain with longer duration
implying an irreversible condition, thereby associated with future pain.
Additionally, in prolonged pain conditions, specific behaviour patterns are
generated and incorporated into the everyday behaviour repertoire of the
individual through learning. These behaviours, when dysfunctional, maintain the
pain experience and pain-related dysfunction (Vlaeyen & Linton, 2000). Physical
QOL was associated with sustained pain. To be in a worse physical condition
could limit the individual’s perceived ability to manage her pain. Low physical
QOL could mirror a general poor health status (sleeping difficulties, lack of
exercise, etc.) resulting in a worse prognosis for the pain condition. Such
associations could also be indicative of the importance of the woman´s own
evaluation of her situation (e.g. physical health) in combination with an objective
health status in the course of pain development. To have access to emotional
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relationships was identified as a buffer for sustained pain. Social support has been
identified as having an impact on pain by inhibiting avoidance of physical and
social activities and by encouraging specific coping strategies that have a beneficial
impact on pain and pain-related disability (Holtzman et al., 2004). Investigating
social support is, however, a challenge, since spouses and close family might be
supportive but still reinforcing dysfunctional pain behaviours. In the present study
this was not controlled for. It seems here as if the woman´s perception of having
emotional relationships had a buffering effect.
Overall, there was a failure in the present study to predict a significant amount
of the variance in emerging pain. This could indicate that the predictors focused
upon might be more relevant for the course of pain in maintaining and influencing
it once it is present. Additionally, we predicted belonging to either the emerging or
sustained condition, i.e. groups based on pain presence at BL and FU. It is possible
that a different methodology, for example using several points of repeated
measurements and thereby operationalizing the course of pain differently, would
identify other relevant predictors to the course of pain.
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6. DISCUSSION
6.1. General discussion of the results
The general aim of this thesis was to study the course of overall pain and
predictors of the pain experience, pain-related disability and quality of life in a general
female population, emphasizing psychosocial factors in the biopsychosocial
perspective on pain.
6.1.1. The course of pain in a general female population
The studies presented here, indicate that in a general female population a
majority of women suffer from recurrent and/or sustained pain and in most cases
pain characterized by long duration. The number of women who were pain-free at
BL but reported a new pain condition at 12 months FU was similar to a previous
Swedish population-based study where pain in general was examined and figures
for the development of pain were reported (Andersson, 2004). The number was,
however, clearly higher than in studies focusing on specific pain conditions such as
neck-pain (Croft et al., 2001; Papageorgio, Macfarlane & Thomas, 1997).
Additionally, the group of women who reported pain at BL but were pain-free at
FU (relief of pain) was comparable in size to some previous findings on pain
development (e.g. Dunn, Jordan, Croft, 2006), but clearly smaller than in a previous
Swedish study examining the course of back pain using a 12 month follow-up
(Demmelmeier, Åsenlöf, Lindberg & Denison, 2010). However, these comparisons
are somewhat problematic since few studies use the same length of follow-up
periods and mostly focus on specific pain diagnoses. It seems plausible that the
number of individuals recovering from pain or developing new pain will vary due
to the length of time from baseline to follow up, with larger variations in shorter
follow-up periods and possible stabilizations of these rates when longer time
perspectives are used.
A majority of women reported pain both at baseline and at follow-up, and for
most of these women the reported pain conditions were the same at both BL and
FU with long duration, indicating sustained or recurrent pain rather than two
separate conditions presented at different times. A review of 15 epidemiologic
studies of the prevalence of chronic pain in general adult populations produced
estimates ranging from 2 to 45% (Verhaak, Kerssens, Dekker, Sorbi & Bensing,
1998). Among female populations, point prevalence has been investigated for a
number of specific diagnoses, but only a small number of studies have focused on
pain in general with findings ranging from 20 to 45 % (Blyth et al., 2001; Wijnhoven
et al., 2006). The studies included here indicated a general pattern of recurrent pain
among a majority of women, which is in line with the field of pain research in the
general population (Enthoven, Skargren, Carstensen & Öberg, 2004; Hestbaek,
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Leboeuf-Yde & Manniche, 2003; Öberg, Enthoven, Kjellman & Skargren, 2003;
Vingård, Mortimer, Wiktorin, Pernold, Fredriksson et al, 2002). The most prevalent
pain sites in the current studies were back pain and pain in the neck-shoulder area,
which is in line with previous population-based studies (Andersson, 2004). These
pain conditions are known for their long-term or recurrent character (Von Korff &
Saunders, 1996; Hestbaeck et al., 2003). This fact can be seen as strengthening the
validity of the presented results, by indicating that they may indeed reflect a valid
picture of the course of pain in a general female population during a 12 month
period. As such, these results indicate that, in a female sample from the Swedish
general population drawn from an urban setting, a majority of women experiences
pain, and that many of these suffer from long-term, multisite conditions with
major effects on their perceptions of quality of life.
In women, increasing demands in the professional working arena and in social
life together with carrying the main responsibility for family life and childbearing
result in a significantly different context for mental and physical health than a few
decades ago. During the end of the 20 th century there was an alarmingly rapid
increase in stress and work-related sick leave, particularly among women, which
has been explained by women having a considerably weaker position in the labour
market including worse psychosocial and physical work environments and fewer
rehabilitation programs. Additionally, higher levels of arousal and associated
endocrine processes have been reported in women, both during and after work,
reflecting a higher general workload (Lundberg & Frankenhaeuser, 1999). This has
been interpreted as multiple sources of stress and strain in the life of women
negatively influence health and lifestyle, and thereby threaten to disrupt the
balance between rest and activity. It seems plausible that these patterns negatively
affect physical health in general and pain specifically.
6.1.2. Predictors of pain, disability and QOL among women
The results point to possible perpetuating, predisposing, and precipitating
mechanisms among psychosocial factors in pain development, and also identify
certain protective factors. In a prospective design, the question of cause and effect
is not always easy to answer. The associations found here could be viewed as
possible bidirectional mechanisms, where pain simultaneously results in, and is
influenced by, psychosocial outcomes. However, the focus will be on the predictive
role of the psychosocial factors in the course of pain. The predictors will be
discussed in order of their importance as identified in the analysis of the studies. A
model is proposed where socio-economic- and psychosocial factors and
physiological mechanisms work in the course of pain leading to increased
vulnerability and to the development of pain. The perpetuation of pain, disability
and lower perceptions of QOL are also to be expected (Figure 2.). The role of
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psychosocial factors in pain development could be understood both by the direct
influence of a factor on its own, and by the combined effect of several factors (e.g.
socio-economic, psychological, and physiological), and often via an overlap or
shared mechanism between the predictors (blue arrows in Figure 2) such as
catastrophizing coping, sensitization, HPA axis activation etc.
Risk factors
Women of lower SES reported more pain, higher disability and lower quality
of life throughout the present studies. Socio-economic factors were identified as
possible predictors for emerging pain (Study IV), and financial strain and
occupational level predicted overall pain, (Study I). Socio-economic position can be
described as directly causing pain and/or influencing pain-development and painrelated disability via for example work characteristics in terms of physically
demanding jobs (Hoogendoorn et al., 2000), heightened risk exposure (Gee &
Payne-Sturges, 2004), or restricted access to health care resources. However, in
general, SES seems to interact with other risk factors and leads to combined effects
that serve to increase vulnerability to pain (Figure 2). In combination with
psychological health, socio-economic factors can be understood in terms of being
related to a generally heightened stress level and perceived lack of control due to,
e.g. financial strain (Almeida, Kesani, Anand, Singh, Wiseman et al., 2005, Hatch &
Dohrenwend, 2007), high job demands and low perceptions of control at work
(Hoogendoorn et al., 2000). Low socio-economic position has been associated with
increased levels of stress hormones and allostatic load (Cohen, Doyle & Baum,
2006), which is also related to the physiology of pain. Socio-economic risk factors
may also interact with physiological risk factors for pain via lifestyle-related
behavioural patterns, such as smoking, known for their association with worse
pain outcomes, (Lee, Lemyre, Turner, Orpana & Krewski, 2008.
Symptoms of post-traumatic stress was the only factor that might predict
emerging pain although showing only a weak association (Study IV). The role of
symptoms of PTSD in the course of pain might best be described in terms of a
precipitating and/or perpetuating factor through shared vulnerabilities such as
anxiety sensitivity and depressive symptoms (Asmundson et al., 2002; Burris,
Cyder, de Leeuw, Smith & Carlson, 2009). Post-traumatic stress reactions may
precipitate pain from the time of the trauma by working as an emotional and
physical reminder through respondent conditioning and thereby initiate pain. Pain
may also take the role of a trigger for flashbacks of the trauma and thereby be
regarded as highly aversive. Based on the principles of operant learning and
negative reinforcement, avoidance will develop and the vicious circle of fear,
avoidance and disuse will evolve and eventually worsen the pain condition.
Symptoms of PTSD might also share some of the characteristics in anxiety
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sensitivity (e.g. hyper-arousal) previously identified as a central vulnerability
factor in pain development (Asmundson et al., 2002; Turk, 2002), and clearly
associated with pain-related escape/avoidance (Asmundson, 1999). Symptoms of
PTSD might therefore illustrate a heightened tendency to attend to bodily
reactions, to interpret them as threatening and react with avoidance of aversive
sensations, all of which are related to dysfunctional pain adaptation and prolonged
pain conditions.
The failure to identify a higher proportion of emerging pain deserves some
attention. This could be understood from a methodological perspective in terms of,
e.g. the length of the assessment time, and will be further addressed in the section
discussing methodological limitations. Despite these limitations, the present results
indicate that psychosocial factors have a major influence on pain development
through maintaining mechanisms, rather than provoking pain onset.

Factors maintaining/worsening pain, disability, QOL
Among the investigated factors, baseline burnout was related to pain in several
studies, and associated with overall pain, back pain, neck-shoulder pain, disability
(Study II) and QOL (Study III) at follow-up. Burnout, however, was not associated
with emerging or sustained pain in Study IV. Pain and burnout may exacerbate
each other through behavioural, physiological and social mechanisms. As
previously described the early phases of pain and the primary reactions to stress
are often characterized by increased work-pace/over-activity and lack of relaxation
thereby leading to exhaustion both in terms of psychological and physiological
systems (e.g. Hasenbring et al., 2000; Leeuw, Goossens, Linton, Crombez, Boersma
& Vlaeyen, 2007). Pro-longed HPA-axis activation results in changes in
neuroendochrine and immune system regulations with negative consequences for
pain (Blackburn-Munro & Blackburn-Munro, 2001). Both conditions are
characterized by social withdrawal, which could work as a shared maintaining
process by exacerbating each condition. Since burnout was not associated with the
course of pain in the present studies (sustained or emerging pain), and since a
majority of women had pain conditions of long duration, it seems plausible that
burnout should rather be viewed either as a consequence of long-term pain,
influencing the future pain condition, and/or as more influential in the earlier
phases of a pain condition. It is thereby associated with pain, but not identified as
an independent predictor of the development of pain per se.
Socio-economic factors could possibly be described both as risk factors and
maintaining factors in the context of pain and were associated with pain with some
variations. As previously described financial strain and occupational level were
related to overall pain, (Study I). Educational level was identified as a possible
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predictor for sustained pain (Study IV), and related to all pain outcomes among
women with pain in one study (Study I), but unrelated in another (Study II). Based
on these findings, socio-economic factors might work as predictors in terms of
increasing the risk of pain-related disability and prolonged pain conditions. It is
possible that educational level might influence some aspect of pain that is better
accounted for by, for example, burnout as in Study II. Socio-economic status has
been associated with the individual’s ability to manage pain, resulting in increased
disability and a negative prognosis (Christensen, Schmidt, Hougaard, Kriegbaum
& Holstein, 2006). Lack of efficient problem-solving strategies has been associated
with lower educational level and related to negative development of pain and
disability (Cano et al., 2006).

A biopsychosocial model of factors associated with pain onset and
the course of pain in a general female population, based on Study I-IV.
Figure 2.
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The association between pain and socio-economic status could be understood
by multiple pathways. SES might work as a predisposing or perpetuating factor for
pain, both through biological pathways (related to lifestyle factors such as
unhealthy diet and smoking), psychological mechanisms (causing stress and
depression due to strained living conditions) and through social processes (limited
capacity to handle the healthcare system and lack of functional social support).
These pathways are constantly ruled by operant learning processes. The presence
of pain among women in combination with a lower socio-economic status might be
reinforced in several ways, e.g. through the insurance system, through financial
benefits, or by hiding shortcomings related to the socio-economic disadvantage in
social and workplace settings, thereby negatively reinforcing the presence of pain.
Depressive symptoms at BL were associated with pain in general (Study I) but
the effect only remained for headache when burnout was introduced into the
analysis (Study II). Symptoms of depression may be viewed as a possible
consequence of long term pain but might also work as a mediator of the
associations between pain and other risk factors, such as educational level, as was
proposed in Study I. However, the statistical procedure carried out in this study
was not suited to the confirmation of depressive symptoms as a mediator in the
SES-pain relationship, but could merely indicate the possibility of a mediating
association among these factors. Additionally, the results for depressive symptoms
indicate that there might be different patterns of associations between depression
and pain compared to burnout and pain. Among individuals with long-term pain,
depression is often described as a reaction to their pain condition and pain-related
disability. However, based on two reviews, the associations between pain and
depression should rather be regarded as an interactive mediation (Bair et al., 2003),
through shared behaviour tendencies such as withdrawal, avoidance,
catastrophizing, and dysfunctional emotion regulation (Linton & Bergbom, 2011).
The added effect of depression, anxiety and pain is further known to decrease
perceptions of QOL among individuals with pain (Bair, Wu, Damush, Sutherland
& Kroenke, 2008). Taken together, the present results suggest that depressive
symptoms influence pain indirectly via several channels characterized by socioeconomic and behaviour patterns and by physiological mechanisms, but not
directly as a risk factor for the incidence of pain. This is in line with previous
findings reported on depression and pain development (Bair et al., 2003).
In all studies, baseline pain was included as a covariate in the analysis of
predictors; these items were therefore not regarded as potential predictors but
controlled for as they were expected to be highly associated with the outcome. The
characteristics of pain in terms of pain-related disability, duration and number of
pain locations were, however, in some cases introduced into the analysis as
possible predictors and were associated both with sustained pain (Study IV) and
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with QOL (Study III). In long-term pain, physiological changes, such as
sensitization and central plasticity, result in perceptions of increased pain intensity
and of widespread pain due to changes in the peripheral and central nervous
system. These changes result from the chronic activation of pain signals. Longer
durations are therefore logically predictive of worse pain outcomes and of pain
conditions characterized by widespread pain and related symptoms such as
cognitive dysfunction and impaired sleep. In cases of widespread pain, these
multiple pain sites will add up and result in wear and tear of the body´s own pain
inhibitory system. When pain persists, a normal reaction is increased fear and
frustration in the individual. These are well known triggers of the human pain
facilitating system originating from the frontal cortex and the limbic structures and
serve as a clear example of the interplay between physiological and psychological
mechanisms in prolonged pain development.
Social support was related to pain in some studies and unrelated in others,
showing a small effect as a predictor in the course of pain. Social support was
associated with pain in general (Study I), sustained pain (Study IV) and with QOL
(Study III). Social support has been described as a potential buffer for pain and
pain-related disability (Kerns, Rosenberg, Otis, 2002; Holtzman et al., 2004.).
Among women with pain; disability, social withdrawal, being on sick-leave or
early retirement and avoidance of previous activities may result in a diminished
social network, thereby explaining associations between sustained and/or recurrent
pain and lack of social support. In addition, individuals of lower SES have been
found to have comparatively fewer psychosocial resources to handle stressful life
events (Gallo & Matthews, 2003; Gallo, Bogart, Vranceanu & Matthews, 2005). The
current studies indicate social support to be associated with the course of pain as a
possible predictor. These areas need to be further examined in order to outline the
mechanism at work when women receive social support in a pain context.
Taken together, the results of the current studies indicate a clustering of risk
factors, where lower socio-economic status, worse psychological health and lack of
social support together with the characteristics of pain were associated with higher
degree of pain and pain-related disability and lowered QOL. This results in an
added effect of several negative factors where the whole might be greater than the
sum of its parts. This thesis did not aim to identify the main central component
behind pain development, but to identify and quantify predictors in a general
sample of women. However, it seems interesting that the concept of coping can be
associated with all of the identified predictors and with the outcomes under
investigation here. When analysing behaviour within pain research, the power of
operant and respondent conditioning in the development of coping strategies
becomes apparent. However, coping was described by Richard Lazarus and Susan
Folkman (1984) as “constantly changing cognitive and behavioural efforts to manage

40

specific external and/or internal demands that are appraised as taxing or exceeding the
resources of the individual” (p.141). In other words, coping refers to a wide variety of
behaviours that may diverge in several aspects depending on the need of the
individual. How individuals cope with pain is a consistent predictor of pain
severity, disability and psychological adaptation in pain (Keefe, Lumley,
Anderson, Lynch & Carson, 2001; Turk & Okifuji, 2002). The most studied coping
strategy is catastrophizing, which might be related to pain both clinically through
fear and avoidance and experimentally through increased sensitization and slow
habituation (Edwards et al., 2004). This thereby illustrates the constant interactions
between physiology, cognitive, affective and overt behaviours in the pain
experience.
6.1.3. A biopsychosocial perspective on pain development
The identified predictors of pain presented above, suggest that the more of the
specific factor present, the more prone the individual to report pain for at least one
month’s duration during the past three months. Within this association may be
multiple explanations; to have an increased vigilance and sensitivity towards pain
(i.e. tendency to interpret sensory input as painful), the presence of pain-contingent
social reinforces, to be at a higher risk for injuries or pathologies due to genetic
make-up, or to be more prone to adapt to pain in a dysfunctional manner, thereby
increasing the risk of a prolonged condition. The biopsychosocial model is,
however, not validated simply by the identification of factors within its three fields
of science. A thorough description of how biology, psychology and social
mechanisms interact in the developmental process of pain is necessary to support
such a perspective in pain development. Without presenting valid theoretical and
empirically supported models of pain aetiology within a biopsychosocial
perspective of pain, the model does not serve its aims of explaining pain and pain
development but merely becomes an umbrella for rather disparate outcomes in the
search for possible covariates to pain. In this thesis, factors identified as possible
predictors of pain, disability and quality of life have therefore been analysed from
a learning perspective including cognitive and affective factors and by relating
these factors to findings within pain physiology in the development of chronic
pain. However, a model is always a static and a rather simplified version of reality
and therefore must be used with caution.
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6.2. Clinical implications
Although this thesis does not primarily focus on treatment interventions, the
results illustrated in the different studies underscore the maintaining role of certain
factors that might be interrelated through learned behaviours, and therefore
addressed in preventive interventions and treatment programs. Therefore, possible
clinical implications could be drawn from these results in terms of how to identify
maintaining behaviours by screening for certain risk populations in terms of socioeconomic and/or psychological profiles since these factors might share common
dysfunctional behaviours.
The theoretical and empirical basis for an association between back pain,
disability and fear-avoidance and distress is well established (e.g. Asmundsen,
Vlaeyen & Crombez, 2004; Crombez, Vlaeyen, Heuts & Lysens, 1999; Leeuw et al.,
2007; Vlaeyen & Linton, 2000). Increased knowledge about what possible factors
might be related to dysfunctional coping in terms of avoidance behaviour, its
antecedents and consequences in other pain conditions, is of great importance in
identifying women at risk for recurrent or long-term pain and for including
suitable candidates in early preventive interventions.
The identification of burnout as being independently associated with the pain
experience might be an important resource in the understanding of pain
development and in treatment. Burnout has increased in the Swedish population,
and shows a higher prevalence among women (Lindblom, Linton, Fedeli &
Bryngelsson, 2006, Socialstyrelsen, 2003). Experiences of emotional and physical
fatigue seem to significantly limit the capacity to adapt to illness in a functional
manner and thereby increase the risk of chronic conditions and high disability
(Toppinen-Tanner, Ojajärvi,Väänänen, Kalimo, & Jäppinen, 2005). An important
issue in screening and treatment will be to assess a general level of motivation, but
also to examine the patient’s own perception of her resources to initiate
behavioural change and to actively participate in treatment. In cases of symptoms
of exhaustion and fatigue, the primary aim in treatment might be to reinstall the
energy needed for treatment participation. The presence of chronic pain will
naturally threaten this energy in terms of being an ever-present stressor. This again
highlights the importance of educating the patient about pain and the tight links
between pain, psychological experiences and behaviour.
When examining QOL it was shown that other factors than the pain
characteristics per se were associated with the women´s perceptions of their QOL.
Most professionals would probably argue that they are treating the patient’s pain
in order to increase QOL and in many cases this might be a true reflection of
reality. However, the association between pain and QOL does not seem to be that
straight forward, and treating pain therefore is not the same as increasing quality
of life. As long as QOL depends on other aspects of the individual’s life, there is a
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risk that the pain condition is defined by functional factors and might be highly
resistant towards treatment of any kind. Therefore, as long as the defining features
of the patient’s QOL and her perceptions of health are not focused upon in
treatment, the outcome of the treatment could not be regarded a valid measure of
increased health, which ought to be the primary goal of each intervention within a
health care system.

6.3. Methodological discussion and future directions
There are some methodological shortcomings in this thesis that may limit the
conclusions that can be drawn from the studies. First, the follow-up period was set
at 12 months, which might seem to be a short time interval in a longitudinal
perspective where a general population sample is followed to identify predictors of
pain. It is possible that interactions taking place between pain experiences and
psychological health and SES take a longer time to develop and that several pain
episodes are involved for such patterns to emerge. On the other hand, other
investigated factors, such as burnout and depression might be better suited to
study in shorter time intervals or in more frequent waves of measurement where
fluctuations in certain key behaviours are more carefully monitored. This design
also implies, in all four studies, that risk factors identified at baseline, might in fact
be reactions to or consequences of pain episodes prior to that point of time.
However, pain is commonly characterized by recurrent cycles and no model will
escape from this issue when investigating predictors. Using longer time intervals
in order to better illustrate the course of pain, would mean additional difficulties.
The study of the course of pain in a lifetime perspective is somewhat complicated
by the effect of recall biases where a large proportion of lifetime symptoms will be
forgotten at follow-up (Leiknes, Finset, Moum & Sandanger, 2007). To fully grasp
the course of pain and associated factors over time, multiple assessment points are
needed, including both shorter and longer time perspectives. This would give
insight into fluctuations in pain more continuously, and also into co-varying
factors in terms of psychosocial conditions. These methodologies, however, are
costly and demand large samples in order to control for the threat of attrition in
pain populations.
A second limitation that should be addressed is the fact that no objective
measurement of pain, social support etc. was obtained in the studies. The data
were solely dependent of the participants’ subjective assessments. This might
weaken the validity of the pain measures and thereby result in an erroneous
picture of the course of pain among women. On the other hand the definition of
pain according to IASP focuses on pain as a subjective experience, and what is
actually treated and focused upon in interventions is the patient’s experience of
pain. Since pain is the presence of that experience reported by the patient, this
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measure is dependent on behaviour that in turn is subject to learning and contextdependent. An important question that still remains within pain research is the
validity of the individual experience, and how to conceptualize and treat subjective
concepts such as pain and quality of life etc. The contribution of an objective source
of reference in these studies would have been to control for recall and memory
biases, e.g. when reporting pain duration and pain frequencies, which is also true
for the concept of social support. The measure of social support in a pain context
should be handled with care and precision in order to separate functional support
from dysfunctional support. Social support measures should therefore at best
include detailed functional descriptions of support given and its consequences,
and also what individual and contextual factors that precede support from the
social environment. This would better outline the more specific mechanisms of
social support in the development of pain.
It seems reasonably also to mention limitations due to the response rate of the
study. We reported response rates at BL and FU of 63.8% and 61.3% respectively.
Calculating an overall response rate from the 6,000 women approached at BL to the
2,300 women participating at both BL and at FU, would result in an attrition of
57.5 %. Since no data exist on the prevalence of pain among those women who
chose not to participate at all in the study, conclusions based on our sample must
be drawn with caution. Participation may be biased by pain in several directions;
by increasing motivation to participate due to self-recognition (overestimate pain
report in the sample), by lowering motivation to participate due to severe pain,
lack of energy and negative emotional state (underestimated pain reports in the
sample).
The definition of pain in the studies was different from a majority of
prospective studies. Here pain was defined as pain in any part of the body for at least
one month’s duration during the past three months. The definition of chronic or longterm pain is pain sustained for at least three months duration, and in most studies
a specific location is focused upon (Mallen et al., 2007). The studies included here
used a significantly broader definition of pain which possibly resulted in a higher
number of women reporting pain, and the associations between pain and
psychosocial factors should be viewed as depicting general patterns illustrating the
link between psychosocial environments and the tendency to report pain. Here, the
identification of certain predictors means that these factors are associated with
sustained and/or emerging pain 12 months later. Predictors in the present studies
are thereby risk factors for pain reports in a more general sense, and should not be
viewed as predictors of chronic pain.
Previous studies of predictors of pain onset commonly group participants
according to their pain history and are thereby able to identify individuals with no
prior episodes of persistent pain. These individuals are followed over time while
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collecting potential risk indicators associated with pain onset. In Study IV, rather
than predictors of pain onset, the outcome of the predictive analysis included
group membership based on pain development. This might infer difficulties in
identifying and separating individuals at risk for pain onset due to a possible bias
linked to pain history prior to BL, which was not examined.
Although previous research and the studies included in this thesis have been
able to link certain psychosocial concepts to pain, pain-related disability and
quality of life over time, the possible working mechanisms behind such
associations demand further attention. This is an example of the difficulties
encountered within epidemiological research when trying to understand risks of
disease development. Large-scale studies identify environmental factors associated
with disease onset and severity. However, associations such as these might not
confirm causality, but merely state the strength between having a risk factor and
developing a disease. Furthermore, the limited theoretical standpoint in
epidemiology fails to assess the interactive processes (often including genetic,
environmental and behavioural components) responsible for the development of a
specific disease or diagnosis. Therefore, to use epidemiological methods to bring
together biological and behavioural models of disease has obvious advantages
(McBeth & Cordingly, 2009; Wardle & Steptoe, 2005). In the present studies the
need for further understanding of associations between SES, coping and the
concept of burnout in pain-related outcomes and QOL has been addressed. An
important and potentially interesting field is to thoroughly examine interactions
between such factors and by suitable methodology investigate possible mediators
and modifying factors in pain development. To answer questions concerning
mediators, several waves of measurement would be better suited as to illustrate
dynamic interactions behind such processes. When analysing the results it is
obvious that further studies with a more evident behavioural focus, but still in a
general population setting, are needed to identify what behavioural factors can be
distinguished in the pain-SES relationship, between pain and burnout and between
pain and social support among women. Therefore, conducting studies within the
field of public health psychology, by incorporating methods from the field of
epidemiology and learning theory, may result in important contributions to the
understanding of prognostic factors in the course of pain.
Finally, these studies indicate the presence of psychosocial patterns at baseline
that are linked to experiences of 1 month pain reports 12 months later. This implies
mechanisms in the living conditions, behaviour patterns and physiological settings
among certain groups of women that make them more prone to experience and
report pain, even when not defining it as specific chronic conditions. Further
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knowledge about these processes is desirable in order to be able to describe critical
aspects in the life of women in relation to pain.

6.4. Summary and concluding remarks
This thesis illustrates that a significant number of women suffer from pain of
high intensity, frequency and with negative consequences for their functional level.
Furthermore, the studies illustrate that pain is often recurrent in character and with
multiple locations. This should be understood both in terms of physiological
mechanisms such as sensitization and generalization of pain, but also through
behavioural aspects via learning theory models by conditioning certain stimuli to
pain and by reinforcing pain behaviours.
The results indicate that there are multiple routes to persistent pain and painrelated disability where the role of lower socio-economic status, psychological illhealth and lack of social support might act directly and/or interact with each other
and thereby predict pain, pain-related disability and QOL. An important
contribution was made by the illustration of burnout as a central predictor of
several pain sites and of the characteristics of pain and disability. However,
burnout was not identified regarding the course of pain, and might therefore be
viewed as a consequence of prolonged pain, which might be understood through
shared physiology between pain and stress. Determinants for QOL among women
with pain were examined and, pain-related factors were not identified as primary
predictors; instead the psychosocial experiences and environments proved central
in understanding the experience of social, physical and psychological QOL. The
results also identified clear psychosocial differences at BL among women with pain
12 months later compared to those that were pain-free or had recovered from their
pain at FU. Symptoms of PTSD and educational level could be described as risk
factors for sustained and/or emerging pain among women with pain. In sum,
women with previous experiences of pain, living under poor socio-economic living
conditions, who experience a worse psychological health, lower QOL and less
social support in several aspects, are at greater risk of future pain, disability and
low quality of life.
Finally, the results in this thesis have implications for the identification of
women at risk for long term pain: socio-economic factors and psychological health
should not primarily be recognized as possible consequences of persistent pain.
The clustering of factors may interact and via learning processes of cognitive,
affective and overt behaviours work by predisposing, perpetuating and
precipitating pain and pain-related disability. These factors should therefore be
addressed in screening and early treatment of pain in order to increase QOL
among these women.

46

7. CONCLUSIONS
1.

The results presented here highlight the burden of pain in a general female
population in terms of prevalence, duration, intensity, frequency, painrelated disability and number of pain locations.

2.

The studies give further support to the biopsychosocial model of pain in a
general female population, including multiple interactions in pain in
general but still in accordance with previous studies of pain in specific
clinical groups.

3.

Socio-economic status, especially educational level was described as a
determining factor for the development of pain. The association between
socio-economic factors and pain development among women might be
mediated by depressive symptoms. This, however, demands further study.

4.

Burnout is clearly associated with pain and disability and, once present,
might maintain dysfunctional patterns in terms of physiological processes
including the immune and endocrine systems. It may also have an effect
via passive coping and avoidance strategies which in turn may increase
pain and disability and also lower perceptions of quality of life.

5.

Psychosocial, not pain-related variables per se, were the most central in
influencing the woman’s perception of QOL in the presence of pain.
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