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Abstract

The aetiology of widespread musculoskeletal pain is complex. Psychological stress is a
robust predictor of symptom onset and persistence but not everyone who experiences
stress goes on to develop widespread pain. The aim of the studies presented in this
thesis was to ascertain whether individuals with a history of trauma have an increased
susceptibility to widespread pain when they experience psychological stress; to identify
psychosocial mediators of the stress pain relationship, and ascertain whether these

mediators differ, i.e. are moderated by, the experience of prior trauma and by sex.

The trauma diathesis stress model of widespread pain, developed by the author, was
assessed using structural equation modelling on data collected by two population-based
prospective studies. In the General Practice Symptom Survey (GPSS), 1,443 adults aged
25-65 years provided data on the number of pain sites, psychological stress and
childhood abuse. In the North Staffordshire Osteoarthritis Project (NorStOP), 6,678 adults
aged 50-90 years provided data on the number of pain sites and psychological stress,
whilst the occurrence of surgeries, fractures, RTAs and burns was obtained from their

medical records.

Higher levels of psychological stress were associated with a higher number of pain
sites. The stress pain relationship was moderated by childhood abuse but not by adult
physical trauma. The relationship between stress and pain was mediated by attachment

style (GPSS) and by social support (NorStOP).

This research explored the moderators (in whom) and mediators (how) of the stress
pain relationship. Childhood abuse was identified as a susceptibility factor and adult
attachment style and social support as the processes by which stress leads to pain.
These findings have implications for both primary and secondary prevention; suggesting

that a stratified treatment approach may be most appropriate.
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Chapter 1  Introduction: Widespread pain

1.1 Chapter overview

The aim of this thesis was to ascertain whether individuals with a history of trauma
have an increased susceptibility to widespread musculoskeletal pain when they
experience psychological stress. This chapter outlines the epidemiology of widespread
musculoskeletal pain within the current literature. As widespread musculoskeletal pain
has typically been considered as a chronic, i.e. a long term pain condition, the first section
of this chapter examines the distinction between acute and chronic pain. The second
section describes the three main ways in which widespread musculoskeletal pain has
been conceptualised and assessed. Within each description the prevalence of
widespread musculoskeletal pain is evaluated. The final section of this chapter presents a
review of the research that demonstrates that widespread musculoskeletal pain is

disabling and costly, and represents a significant health concern.

1.2 Acute and chronic pain
“Acute pain is the normal, predicted physiological response to a noxious
chemical, thermal or mechanical stimulus and typically is associated with
invasive procedures, trauma and disease. It is generally time-limited”

(Federation of States Medical Boards of the United States, 2004, pg5)

Acute pain can be extremely useful, by alerting an individual to the presence of injury,
infection or disease. Acute pain forces action to be taken by the individual, such as
seeking medical aid or taking rest for recuperation. Acute pain can thus be used to
identify and address underlying pathology. In this way, pain can be classed as a symptom
(Croft et al, 2010). However, the pain experienced by an individual does not necessarily
always correspond to underlying pathology (Kongsted et al, 2008). For example, no clear
organic pathology is found in 80-95% of back pain sufferers (Traue et al, 2010;

Wassenaar et al, 2007). This subjective variability in the experience of pain suggests that



factors other than physical pathology are involved (Gatchel et al, 2007). Indeed, pain is
defined as
“an unpleasant sensory and emotional experience associated with actual
or potential tissue damage, or described in terms of such damage”
(International Assaciation for the Study of Pain [IASP] 2011).
As with perception from other senses like vision, pain is a complex balance between
bottom-up sensory processing and top down cognitive interpretation. Bottom up
processing involves signals from noxious stimuli travelling to the brain via the spinal cord.
This provides information relating to the intensity and location of pain. At the same time,
inhibitory and facilitatory signals sent from the brain modulate the subsequent nociceptive
activity. Psychological and social factors thus influence the subjective experience of pain
(Jones et al, 2010; Eysenck & Keane, 1995). For example, pain tolerance can be
increased by distraction (Wright & Raudenbush, 2010) and the intensity of pain can be
increased by focused attention (Villemure et al, 2002). The placebo effect, which involves
a combination of expectation and classical conditioning (Klinger et al, 2007) also provides
evidence of top-down processing. For example, negative expectation has been shown to
negate the analgesic effects of the opioid remifentanil, whilst positive expectations
doubled its effects (Bingel et al, 2011). Pain perception is thus a complex process,
consisting of sensory-discriminative, motivational-affective and evaluative dimensions
(Melzack, 1999). The perception of sensory inputs from cutaneous, visceral and other
somatic receptors is influenced by mood and cognitive factors (Millan, 2002) and the

meaning of pain to the individual at that specific point in time (Morris, 1999).

This dissociation between pathology and the subjective experience of pain becomes
even more apparent when we consider chronic pain. The IASP (2003) define chronic pain
as

“pain without apparent biological value that has persisted beyond the
normal tissue healing time (usually taken to be 3 months)”.

(Harstall & Ospona, 2003, pgl)



Chronic pain can become independent of any precipitating injury, creating its own
pathology with its own symptoms, and can thus be classed as a condition in its own right
(Siddall & Cousins, 2004). In support of this viewpoint, evidence for functional, anatomical
and neurochemical changes in individuals with chronic pain has been suggested by
neuroimaging studies (Tracey & Bushnell, 2009). Different patterns of activation have
been found in the brain regions associated with acute and chronic pain. A shift from the
sensory-discriminative lateral areas to the motivational-affective medial areas suggests
that the cognitive and emotional elements of pain perception become more salient in
chronic pain rather than the actual intensity of the noxious stimulus (Tracey & Bushnell,
2009). A reduction in grey matter volume has also been found in areas relating to
nociceptive processing in chronic pain patients when compared to healthy controls
(Rodriguez-Raecke et al, 2009). This is a promising and growing area of research with a
significant future aligned with the advancement of technology. However, at present the
results should be treated with caution (Ekstrom, 2010); studies often use only a small
number of participants and the findings are not always easy to interpret due to the amount

of data obtained (Lindquist, 2008; Tracey, 2008).

By its very definition “pain without apparent biological value that has persisted beyond
the normal tissue healing time” chronic pain is no longer linked to initiating injury, infection
or disease, if one had been identified at all. The likelihood of an individual developing
chronic pain appears less dependent on any precipitating cause of acute pain and more
dependent upon the individual’s “environmental” context, including psychological and
social factors (Siddall & Cousins, 2004, pg514). Individuals with chronic pain, and
especially with pain that is widespread, experience a number of other physical and
psychological problems, as discussed below, which could be classed as symptoms of
their pain. Pain thus

‘has a dual nature. It is both a classic manifestation of, and signpost to,
diagnosis in many different diseases and, at the same time, a symptom in

its own right needing relief and attention” (Croft et al, 2010, pg?3).



The prevalence of chronic pain in developed countries is high. Estimates range from
24% to 55%, with 12% of individuals experiencing chronic pain that is disabling (Croft,
2010). In the UK, over 4.6 million visits to general practitioners are related to chronic pain
(Besley, 2002). Chronic pain can therefore be seen as a “public health problem of

epidemic proportions” (Sessle, 2012, pgl).

This section has demonstrated that there is a difference between acute and chronic
pain. Acute pain is an adaptive response to a threat to the integrity of the organism, whilst
the purpose of persistent or chronic pain is less obvious. The distinction between acute
and chronic pain is not limited to duration. Chronic pain has symptoms of its own and can
be classed as a condition it is own right. Musculoskeletal pain, the most predominant

form of chronic pain, is examined more fully below.

1.3 Musculoskeletal pain

Approximately 90% of chronic pain sufferers report pain in the musculoskeletal system
(Andersson et al, 1999). Pain attributed to the musculoskeletal system arises from the
bones, joints, muscles, tendons and ligaments (Arendt-Nielson et al, 2011).
Musculoskeletal pain conditions include regional pain at a single site; painful disorders
such as osteoarthritis and rheumatoid arthritis; and also widespread pain disorders,
including fibromyalgia. Together these conditions affect approximately 20% of adults
(Woolf & Pfleger, 2003), and account for 20% of all primary care consultations in the UK
(Jordan et al, 2007). Studies report point prevalence rates of approximately 17%, 19%
and 25% for shoulder, knee and low back pain respectively (Carnes et al, 2007).
Prevalence figures vary due to differences in definitions and the populations tested, as
described below. However, it is clear that the reporting of musculoskeletal pain has
increased between 2 and 4 fold in the last forty years (Harkness et al, 2005) and is
expected to continue rising with increases in life expectancy and ageing populations

(Suka & Yoshida, 2009).



1.4 Widespread musculoskeletal pain

Musculoskeletal pain is best described as a continuum, ranging from at one end those
persons reporting no pain, through those reporting pain at single sites, to those at the
other end reporting widespread pain. Importantly, chronic pain in a single site is relatively
rare. In a population based study in the UK, musculoskeletal pain was assessed in 2,449
participants aged between 18 and 102 years. Of the 618 (25%) participants with chronic
lower back pain, 540 (87%) also reported pain in at least one other site (Carnes et al,
2007). The focus of this thesis is the phenotype of widespread musculoskeletal pain
(hereafter referred to as widespread pain). Widespread pain can be acute, arising
immediately following widespread injury (Holm et al, 2007), however, widespread pain is
usually associated with chronicity. Approximately 83% of individuals with widespread pain

meet the IASP definition for chronic pain (McBeth et al, 2003).

In order to assess the prevalence of widespread pain it is first necessary to examine
the different methods by which it has been conceptualised and three approaches are
described in the following subsections. First is the concept of chronic widespread pain
(CWP), secondly fibromyalgia (FM) and finally the use of the count of the number of

painful sites.

1.4.1 Chronic widespread pain

The American College of Rheumatology (ACR) define CWP as pain present in at least
two contralateral body quadrants and the axial skeleton, which has persisted for at least
3 months (Wolfe et al, 1990). As Table 1.1 shows, using the ACR definition gives a
community point prevalence of approximately 10% (Papageorgiou et al, 2002) - 19%
(Hauser et al, 2012). Similarly, two 15 month prospective community studies found the
new onset of CWP to be approximately 9 — 10% using the ACR definition (Nicholl et al,
2009; Gupta et al, 2007). However, studies also obtain similar prevalence rates when
not assessing for chronicity (Branco et al, 2010; Macfarlane et al, 2001). For example,

Branco et al (2010) used the London Fibromyalgia Epidemiology Study Screening



Questionnaire (LFESSQ-4) to assess the prevalence of widespread pain across Europe.
The LFESSQ-4 contains four questions relating to pain which meet the location criteria
for the ACR definition, but asks participants to report pain lasting greater than one week
in the last three months. They obtained an overall point prevalence of 13%, with figures

varying from 10% in Italy and France, to 23% in Spain.

Similarly, meeting the ACR location criteria, but for pain lasting greater than one day
in the past month, Macfarlane et al (2001) obtained a point prevalence of 15%.
Therefore, the research evidence suggests that the assessment of chronicity does not

necessarily influence prevalence estimates at a population level.

Other assessment criteria have also been used to define CWP. The Manchester
definition for CWP (CWP-M) is a more stringent criterion of assessment, requiring pain to
be present in at least two sections of two contralateral limbs. By stipulating that pain be
more widespread, the use of this definition reduces point prevalence to around 4.5 —
4.7% (Bergman, 2005; Hunt et al 1999). Using the CWP-M definition but without an
assessment of chronicity, Thomas et al (2004a) reported a point prevalence of 12.5%,
which was similar to those studies using the ACR definition. One reason why the
prevalence was similar even though a more stringent criteria was used could be the older
age of the study population (mean age 66.3 years compared to a median age of 42 years

in the study by Hunt et al, 1999).



Table 1.1 Community based studies of the point prevalence of widespread pain

Reference Country Definition S%TZ‘;IG Point P(roz\)/alence
Hunt et al (1999) UK ACR 1,953 12.9%
Bergman et al (2002) Sweden | ACR 2,445 12.0%
Papageorgiou et al (2002) UK ACR 1,386 10.0%
Bergman (2005) Sweden | ACR 2,425 12.5%
Aggarwal et al (2006) UK ACR 2,299 15.0%
Carnes et al (2007) UK ACR 1,922 11.2%
McBeth et al (2010) UK ACR 2,182 17.5%
Santos et al (2010) Brazil ACR 361 14.1%
Hauser et al (2012) Germany | ACR 773 19.0%
Macfarlane et al (2001) UK ACR location, duration* 6,569 15.0%
Branco et al (2010) France 1,014 10.0%
Branco et al (2010) Germany 1,002 11.0%
Branco et al (2010) Italy , . 1,000 10.0%
ACR location, duration
Branco et al (2010) Portugal 500 13.0%
Branco et al (2010) Spain 1,001 23.0%
Branco et al (2010) Europe® 4517 13.0%
Bergman (2005) Sweden Manchester 2,425 4.5%
Hunt et al (1999) UK Manchester 1,953 4.7%
Thomas et al (2004a) UK Manchester location, duration® 7,878 12.5%
Svebak et al (2006) Norway ACR duration, location® 64,690 12.6%

'Duration - pain lasting > 1 day in past month; Duration - pain lasting > 1 week in past 3 months; ®France, Germany, ltaly, Portugal, Spain;
“Duration - pain lasting = 1 day in past 4 weeks; SLocation — axial skeleton, above and below waist




Using less stringent criteria, Svebak et al (2006) assessed the one-year prevalence of
CWP in a community sample of 64,690 adults. Although achieving prevalence rates
similar to those using the ACR definition (12.6%), they did not meet the pain location
criteria of the ACR as their participants were not required to distinguish between pain in
the left and right sides. Using their data, Figure 1.1 shows how the one year prevalence
of widespread pain increases with age up until approximately 50-59 years for females

and 60-69 years for males, with a female predominance at all ages.

Figure 1.1 Prevalence of widespread pain by age and sex
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Taking all the evidence together, the population point prevalence rate for CWP as
measured using the ACR criteria was approximately 10-19%. The prevalence of
widespread pain does not appear to be majorly influenced by the establishment of
chronicity (i.e. pain lasting for a period of three months or more). For example, when the
ACR location criteria were used, with a pain duration of greater than one day in the
previous four weeks (Thomas et al, 2004a) or the previous month (Macfarlane et al,
2001), population point prevalence rates of 12.5% and 15% respectively were obtained.

However, prevalence is lower when a more stringent criterion is applied to assess the



location of pain (e.g. CWP-M). Furthermore, evidence shows that the prevalence is

generally higher in females and rises with age, reaching a peak at ages 50 to 69 years.

1.4.2 Fibromyalgia

At the extreme end of the chronic musculoskeletal pain continuum is fibromyalgia
(FM). FM is widespread pain in the presence of other somatic symptoms, including
fatigue, sleep disturbances, headache and irritable bowel (Wolfe et al, 2010). FM also
includes the perception of previously innocuous stimuli as painful (allodynia) and reduced
pain thresholds (hyperalgesia) (Arnold et al, 2011). The 1990 ACR criteria for FM
requires CWP lasting for three months, with pain in at least 11 of 18 tender point sites on

palpation (Figure 1.2) (Wolfe et al, 1990).

Figure 1.2 Tender points
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The ACR 1990 criteria for FM provides a population prevalence estimated at between

0.2% and 5.5% (Alvarez-Nemegyei et al, 2011; Santos et al, 2010), as shown in Table
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1.2. The LFESSQ-4 was used in the assessment of FM by both Branco et al (2010) and
Perrot et al (2011). Branco et al (2010) assessed the accuracy of the LFESSQ-4 by
performing physical examinations on 1,125 rheumatology patients. The resulting
positive-predictive values were then used to calculate the prevalence of FM in their
community sample. Physical examinations were also performed on a subset of 96
participants by Perrot et al (2011). This method gave a prevalence ranging from 1.6%
(Perrot et al, 2011) to 6.6% (Branco et al, 2010). Studies using a self-report of a
physician diagnosis of FM obtain prevalence rates of 1 — 2% (for example, Fuller-
Thompson et al, 2012; Kurtze & Svebak, 2005). Both Branco et al (2010) and Santos et
al (2010) assessed CWP and FM in the same participants, showing that approximately

10% of individuals with CWP meet the FM ACR 1990 criteria.

The 1990 ACR Criteria did not take into account the importance of non-pain related
symptoms that have been subsequently associated with FM (Wolfe et al, 2010). Also the
reliability (Bidari et al, 2009), validity (Wolfe, 2003) and use of tender point counts have
been hotly debated (Fitzcharles & Yunus, 2012; Harth & Nielson, 2007). An alternative
diagnostic method has therefore recently been proposed to better reflect the growing
understanding of FM (Wolfe et al 2010; 2011). This new criteria (ACR 2010) comprise a
Widespread Pain Index and a Symptom Severity Scale, and removes the tender point
examination (Wolfe et al, 2010). The Widespread Pain Index assesses the number of
painful sites (out of 19), whilst the Symptom Severity Scale evaluates the extent and
severity of fatigue, sleep, cognitive problems and somatic symptoms. The ACR 2010-M
is a modified version of the ACR 2010 criteria which allows for self-administration (Wolfe
et al, 2011). Using these criteria, Vincent et al (2013) obtained a community prevalence

of 6.4%.
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Table 1.2 Community based studies of the point prevalence of Fibromyalgia

Reference Country Definition Saérir;péle Point P(roz\)/alence
Santos et al (2010) Brazil ACR 1990 361 5.5%
Alverez-Nemegyei et al (2011) Mexico ACR 1990 3,915 0.2%
Branco et al (2010) France 1,014 2.2%
Branco et al (2010) Germany 1,002 5.8%
Branco et al (2010) Italy L 1,000 6.6%
Branco et al (2010) Portugal HPESSQ-A 500 3.7%
Branco et al (2010) Spain 1,001 4.0%
Branco et al (2010) Europe? 4,517 2.9%
Perrot et al (2011) France LFESSQ-4° 3,081 1.6%
Wenzel et al (2009) Norway Self-report of diagnosis 55,046 2.0%
Fuller-Thompson et al (2012) Canada Self-report of diagnosis 126,805 1.1%
Vincent et al (2013) USA ACR 2010-M 830 6.4%

'L ondon Fibromyalgia Epidemiology Study Screening Questionnaire using positive predictive values from tertiary care
patients; ’France, Germany, Italy, Portugal, Spain; *London Fibromyalgia Epidemiology Study Screening Questionnaire
and confirmation of diagnosis by examination




As with CWP, a female predominance exists with FM. Point prevalence rates for
males range from 0.9% (Kurtze & Svebak, 2005) to 3.8% (Branco et al, 2010 — Italy)
whilst in females the prevalence ranges from 2.6% (Branco et al, 2010 — France) to 9.8%
(Branco et al 2010 — Italy). Figure 1.3 shows the prevalence of FM by age and sex in a
community based Norwegian study. Overall, a physician diagnosis of FM was self-
reported by 0.9% of males and 5.2% of females, with a peak at approximately 50-59

years for females (12%) and 60-69 years for males (1.4%) (Kurtze & Svebak 2005).

Figure 1.3 Self-reported prevalence of clinician diagnosed fibromyalgia
by age and sex
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The population point prevalence rate for FM ranges from 0.2% to 6.6%.
Approximately 10% of individuals with CWP also meet the ACR 1990 criteria for FM. As
would be expected, the evidence shows that FM has a female predominance and

prevalence increases up until approximately age 69 years.

1.4.3 Number of pain sites
The ACR criteria, described above, are used for classification, therefore giving a

dichotomous outcome — either an individual meets the criteria at a particular point in
12



time, or they do not. Research suggests that symptoms develop gradually and fluctuate
throughout the day, from day to day, and seasonally (Prince et al, 2000). Not all
individuals with widespread pain meet the ACR criteria (Carnes et al, 2007). Even if they
do not meet the criteria, they are still in pain. Whilst the concepts of CWP / FM are
useful for aligning treatment based on diagnosis, the cut off points are, in effect, arbitrary
(Natvig et al, 2010). A third method of assessing widespread pain is by counting the
number of sites in which an individual experiences pain. It could be argued that this
method offers a more practical way to assess the pain experience, being more reflective
of that experience in the population (Natvig et al, 2010). Furthermore having a more
sensitive measure of widespread pain allows for the assessment of the potential

relationships between risk factors, which is the central topic of this thesis.

Whilst the number of pain sites is a potentially more useful way to examine the
relationship between risk factors compared to the dichotomous criteria of CWP or FM,
the ACR criteria does provide a standardised measure for assessing widespread pain.
With regard to the number of pain sites, studies do vary in the number of sites of pain
assessed. As a consequence prevalence rates vary making comparisons between
studies difficult. For example, both Sullivan et al (2009) and Holm et al (2007) asked
participants to shade the location of their pain onto blank pain manikins. Sullivan et al
(2009) examined four sites of pain; back, neck, upper and lower extremity pain, whilst
Holm et al (2007) divided the body into 45 individual sites. Measures that assess a
higher number of pain sites provide a finer granularity of data, allowing for more detailed

and thus more informative analysis (MacCallum et al, 2002).

Kamaleri et al (2008a) examined pain in ten sites. They collected information from
3,179 participants aged 24 to 76 years old regarding the number of sites in which they
had experienced pain in the last seven days. Pain in five or more sites was reported by
17.3% of participants, with 2.5% reporting pain in nine or more sites. A strong linear

relationship between number of pain sites and poor outcomes was found using a COOP-
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WONCA chart. COOP-WONCA charts, developed by the Dartmouth Primary Care
Cooperative Research Network (COOP) and the World Organization of National
Colleges, Academies, and Academic Associations of General Practitioners / Family
Physicians (WONCA), measure aspects of functional ability, with higher scores indicating
greater limitations (van Weel et al, 2012). The graph in Figure 1.4 shows the relationship
between number of pain sites and four aspects of functional ability - physical fitness,
mood, daily and social activities. This research clearly illustrates that as the number of
pain sites increase there is also a corresponding increase in the limitations for the

individual.

Figure 1.4 Number of pain sites and limitations in functioning
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Source: Kamaleri et al, 2008a
When compared to individuals with regional pain, those with widespread pain report
greater interference of pain on their general activity, relationships with others and their
enjoyment of life (Burckhardt & Jones, 2005). The number of pain sites has also been

shown to predict work absenteeism over a seven year period (Haukka et al, 2013).
14



In summary, there are different ways in which widespread pain has been assessed
(CWP using the ACR and Manchester criteria, FM using ACR criteria and a simple count
of the number of sites of pain). Despite this variation, the prevalence range is broadly
similar at approximately 10% to 23%. It is also clear from the Kamaleri et al (2008a) study
and other studies (Bergman, 2005; Burckhardt & Jones, 2005; Haukka et al, 2013) that
the physical and psychological impact of pain on the individual increases as the pain

becomes more widespread.

1.5 Public health burden of widespread pain

As demonstrated above, widespread pain is common in the community, in many
geographical locations (i.e. Europe and North and South America) and has a detrimental
impact on the individual (Kamaleri et al, 2008a; Burckhardt & Jones, 2005; Haukka et al,
2013). However, the impact is not just on the individual, widespread pain also has
implications for family and friends, who may be relied upon for practical, psychological and
financial support (Arnold et al, 2008); for employers due to reduced productivity, sick leave
and early disability retirements (Stewart et al, 2003); and for society, in the form of
increased health care utilisation and disability costs (Berger et al, 2007). For example,
gross expenditure for 2010 / 2011 by the National Health Service (NHS) in England is
estimated at £5.06 billion for musculoskeletal conditions. This compares with £2.24 billion
for coronary heart disease, £5.81 billion for cancer, and £11.91 billion for mental health
disorders (Department of Health, 2011). Musculoskeletal conditions account for
approximately 20% of incapacity benefit claims, adding further economic costs in the

region of £20 billion (Phillips, 2009).

1.6 Conclusion
This chapter has demonstrated that there are clear differences between acute and
chronic pain and that pain has a dual nature. Pain is a symptom of underlying pathology

that needs to be addressed, but also pain has symptoms of its own. Chronic pain is thus
15



a condition in its own right that can be considered as a public health problem. The central
focus of this thesis was to examine the aetiology of widespread musculoskeletal pain; the
most common form of chronic pain. Three methods of conceptualising widespread pain
have been described and research evidence has been presented suggesting that 10% to
23% of individuals are affected by widespread pain. The similarity of these prevalence
rates between studies regardless of whether or not they include an assessment of the
duration of pain, suggests that the majority of widespread pain is associated with
chronicity (for example, Bergman, 2005; Thomas et al, 2004a; Aggarwal et al, 2006 and

Macfarlane et al, 2001).
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Chapter 2 Background: Trauma, stress and pain

2.1 Chapter overview

Chapter one described the epidemiology of widespread pain and demonstrated the
considerable burden to both individuals and society resulting from widespread pain. In
order to design and implement effective risk reduction and treatment strategies it is
essential that the aetiology and mechanisms of the development and persistence of
widespread pain are identified and understood. Widespread pain is a disorder with a
complex aetiology. Individuals with widespread pain report the experience of childhood
abuse and physical trauma in adulthood more frequently than healthy individuals (Ruiz-
Perez et al, 2009; Bennett et al, 2007). However, evidence of a direct link between
trauma and widespread pain is inconsistent; some research reports significant
associations, whereas others do not. Psychological stress, on the other hand, has been
consistently implicated in the development and persistence of widespread pain (Gupta et
al, 2007; Gale et al, 2012; McBeth et al, 2001a; c). However, not everyone who
experiences psychological stress goes on to develop widespread pain (Gupta et al, 2007,
Amital et al, 2006). This suggests that some individuals may be more susceptible to
developing widespread pain than others, when they become stressed. This thesis
hypothesises that traumatic experiences may create such susceptibility. It is proposed
that the inconsistency within the literature with regard to trauma and widespread pain may
be explained by the way the relationship has been conceptualised and examined. For
example, the majority of previous research has explored a direct association (i.e. trauma
to pain), without considering the role of psychological stress, which has already been
identified as a significant factor. In order to address this issue, a theoretical model has
been developed that examines the relationship between trauma, stress and pain in a
different way; using a diathesis stress framework. It is argued that by exploring the
moderators (in whom) and mediators (mechanisms) of the stress pain relationship, this
model has the potential to identify susceptible individuals and also the psychological and
social processes that could be targeted in treatment.

17



Section 2.2 of this chapter considers the role of trauma in the development and
persistence of widespread pain. Following a definition of trauma, previous research
examining a direct association between trauma and widespread pain is systematically
reviewed. The role of psychological stress in the development and persistence of
widespread pain is examined in Section 2.3. A definition of psychological stress is
presented, followed by an overview of the research evidence. An outline of existing
theoretical models of trauma and widespread pain is presented in Section 2.4. Section
2.5 then introduces the trauma diathesis model of widespread pain. Each component of
the trauma diathesis stress model of widespread pain is described and examined in turn.
Following a summary of currently available treatments for widespread pain, this chapter

concludes with the rationale for this thesis.

2.2 Trauma and widespread pain
The role of trauma in the development and persistence of widespread pain is the
central enquiry of this thesis. Following a definition and history of trauma, this section

provides a review of the literature associating trauma with widespread pain.

2.2.1 Trauma: Definition and history

A traumatic event is defined as “actual or threatened death, serious injury, or sexual
violation” (DSM-V, 2013) that “is extremely upsetting and at least temporarily
overwhelms the individual’s internal resources.” (Briere & Scott, 2006, pg4). The long
term psychological implications of the exposure to traumatic events, including childhood
abuse, combat, disasters and accidents, have long been recognised (Banyard et al,
2009a). Such events challenge an individual’s previously accepted world views, and
their sense of self and identity (Agaibi & Wilson, 2005; Berntsen & Rubin, 2007). The
experience of trauma is often associated with a perception of a loss of control, which
along with the unpredictability of the event, highlights an individual's vulnerability

(Salcioglu & Basoglu, 2008).
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The consequences of trauma on physical health are the subject of a long running
debate (Raphael et al, 2004). Hysteria and somatic complaints were recognised as long
term consequences of childhood maltreatment by the French psychiatrists Briquet in
1859 (van Der Kolk et al, 2007b) and Tardieu in 1860 (Labbe, 2005), and by Freud in
1896 (Freud, 1897). Around this time, in 1874, the New York Society for the Prevention
of Cruelty to Children was established. This was the first organisation concerned with
the protection of children, and was closely followed in 1889 by the development of the
National Society for the Prevention of Cruelty to Children (NSPCC) in England (Myers,
2008). However, the retraction of his Seduction Theory (Freud, 1897), when Freud
dismissed the majority of reports of abuse as fantasy (Freud, 2010), resulted in the
disbelief of histories of abuse and interest in the topic waned (Labbe, 2005). The early
studies by Briquet and Tardieu illustrated the wide prevalence and detrimental impact of
childhood abuse; however, the issue was not included on the agenda of mental health

and child welfare professionals until the mid-1970s (Finkelhor, 1986).

Significant advances in trauma research were made in the study of combat, when
symptoms similar to hysteria were described by military combat personnel. Such
conditions include Soldier’s Heart and DeCosta’s syndrome from the American Civil war
(Friedman et al, 2011; Wood, 1941), Shell Shock from the First World War (Jones &
Wessely, 2007), Kardiner's traumatic neuroses of war from World War Two (Dayan &
Olliac, 2010) and more recently Gulf War syndrome (lversen et al, 2007). Combat
related research was instrumental in the development of PTSD, the diagnosis of which
was included in the DSM, third edition by the American Psychiatric Association in 1980

(Brett, 2007).

With regard to accidents and injuries, the first disaster psychiatrist, Stierlin, studied the
impact of civilian trauma, including a mining disaster in 1906 and an Italian earthquake in
1907. Finding that 25% of the earthquake survivors suffered from sleep disturbances

and nightmares, Stierlin recognised that such reactions were not rare or atypical (van der
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Kolk et al, 2007b). In addition to these traumatic events which affect whole communities,
accidents and injuries affecting individuals have also been found to elicit traumatic
reactions (Tolin & Foa, 2006). Events typically studied in this regard include road traffic
accidents (RTA) (Mayou & Bryant, 2001; Gudmundsdottir & Beck, 2004), surgery
(Osterman et al, 2001), hospitalisations (Haagsma et al, 2012), time spent in intensive
care (O’'Donnell et al, 2010), fractures and burns (Andreasen & Norris, 1972; Gilboa,

2001).

Research and treatment efforts have mostly focused on psychological and social
consequences of trauma (Banyard et al, 2009a). Initially, research findings that many
individuals reported traumatic experiences prior to the onset of physical health problems
were attributed to hysteria, or disorders of will (van der Kolk, 2007b):

“symptoms were viewed as idiosyncratic, written off as primarily
psychological in origin, and were generally not of interest to health care

providers.” (Kendall-Tackett & Klest, 2009, pg129)

This was because the health conditions concerned were deemed as functional (i.e.
physical abnormalities could not be identified) (Kendall-Tackett & Klest, 2009). However,
the findings of a relationship between traumatic experiences and a number of recognised
physical health problems, such as ischaemic heart disease, cancer, skeletal fractures,
stroke and liver disease (Felitti et al, 1998), has widened the scope of research in this

area (Kendall-Tackett & Klest, 2009).

This thesis examines two types of traumatic experiences to assess whether they
increase an individual's susceptibility to widespread pain: childhood interpersonal
trauma, in the form of childhood physical, emotional and sexual abuse and neglect, and
adult physical trauma, such as the experience of surgeries, fractures, RTAs and burns.
For each of these trauma types, a definition is followed by a review of the literature

examining a direct relationship with widespread pain.
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2.2.2 Childhood interpersonal trauma
Interpersonal traumatic experiences in childhood include physical, sexual and
emotional abuse and neglect. Physical abuse includes
“hitting, shaking, throwing, poisoning, burning or scalding, drowning,
suffocating, or otherwise causing physical harm to a child”

(Her Majesty’s [HM] Government, 2010, pg38)

Childhood physical abuse can result in physical injury ranging in severity from minor
marks to death. Such injury can be the result of a one-off attack or repeated episodes of
violent action. Childhood emotional (or psychological) abuse involves the persistent
humiliation, terrorising and insulting of a child, such that they are made to feel worthless,
unloved, endangered and / or guilty (Radford et al, 2011).

“Child sexual abuse is the involvement of a child in sexual activity that he
or she does not fully comprehend, is unable to give informed consent to,
or for which the child is not developmentally prepared and cannot give
consent, or that violates the laws or social taboos of society”

(World Health Organisation, 2003, pg75)

Such activities include non-contact (for example indecent exposure), contact (for
example touching) and penetration (for example rape or oral sex). These acts are
classed as sexual abuse regardless of whether or not the child comprehends the
situation, and regardless of the level of violence (HM Government, 2010). Childhood
neglect involves the failure of a parent or caregiver to provide adequate food, clothing,
shelter, supervision and protection from harm. Being unavailable or inattentive to a
child’s emotional needs and the failure to provide appropriate psychological and medical

healthcare are also classed as neglectful (Radford et al, 2011).
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a) Prevalence of childhood interpersonal trauma

Childhood abuse and neglect are not rare. The prevalence rates for childhood
abuse and neglect vary considerably between studies, ranging from 3% (Department for
Education [DfE], 2010) to 65% (Goldberg et al, 1999). This variation is due, in part, to
differences in how childhood abuse is measured and the populations being examined.
For example, child protection figures show that approximately 2.91 million (4%) children
are affected by child abuse and neglect in the USA (Sedlak et al, 2010). Similarly, in
2010, 375,900 children (3.4%) in the UK were classed as “in need” i.e. requiring social
services intervention (DfE, 2010). However, these figures, based on official child
protection statistics, are likely to be an under-estimate as approximately 50% to 80% of
abuse and neglect cases are never reported (Fallon et al, 2010). This is reflected in the
findings of a recent NSPCC study in which 19% of the 11 — 17 year olds (n=2,275) and
25% of 18 — 24 year olds (n=1,761) interviewed reported experiencing severe abuse or
neglect (Radford et al, 2011). A rate of 43% was obtained in a population based study
of 8,667 participants (age range 19 — 97 years, mean age 55 years) (Edwards et al,
2003). The types of childhood abuse and neglect have also been considered
individually. For example, in four recent meta-analyses, Stoltenborgh et al (2011; 2012;
2013a; 2013b) examined the prevalence rates for self-reported childhood abuse and
neglect in studies published between 1980 and 2008. The overall estimated prevalence
was 22.6% for physical abuse, 36.3% for emotional abuse, 12.7% for sexual abuse,
16.3% for physical neglect and 18.4% for emotional neglect. Clearly, studies using self-
report measures of childhood abuse and neglect report considerably higher prevalence
figures in comparison to official Government literature. The studies, by Radford et al
(2011), Stoltenborgh et al (2011; 2012; 2013a; 2013b) and Edwards et al (2003) were
all based on non-clinical populations. Studies examining the prevalence of childhood
abuse and neglect in clinical populations do report much higher rates. For example,
prevalence rates of 54.6% (Haviland et al, 2010), 58.5% (Smith et al, 2010), 51.4%

(Carpenter et al, 1998) and 57.9% (Imbierowicz & Egle, 2003) have been obtained for
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physical, emotional and sexual abuse and neglect respectively in individuals with

widespread pain.

Physical, emotional and sexual abuse and neglect can occur in isolation. However,
the co-occurrence of abuse types is very common (Bernstein et al, 2003) with up to
35% of those reporting abuse identifying more than one type (Edwards et al, 2003).
For example, Dong et al (2003) compared individuals with and without childhood sexual
abuse. Childhood sexual abuse significantly increased the odds of reporting other
forms of abuse and neglect: childhood physical (OR 2.0 95% CI 1.7, 2.2), emotional

(OR 2.595% CI 2.1, 3.0) and neglect (OR 2.0 95% CI 1.6, 2.5).

In summary, prevalence estimates for childhood abuse and neglect vary, with studies
using self-report measures obtaining considerably higher figures in comparison with
official government statistics. Childhood abuse is a “global problem that has significant
consequences for public health” (Radford et al, 2011, pg15). The following two sub-
sections examine the research evidence of the long term effects of childhood abuse.
Section 2.2.2b below briefly reviews the evidence linking childhood abuse and neglect
to physical ill health, in general. Section 2.2.2c considers in more detail the evidence
seeking a direct association between childhood abuse and neglect and widespread

pain.

b) Childhood interpersonal trauma and ill health
The long term physical health consequences of childhood abuse and neglect have
been the subject of four recent literature reviews. Direct associations were identified
with general health problems, gastrointestinal, gynecological and reproductive ill health
(Irish et al, 2010; Paras et al, 2009; Wegman & Stetler, 2009; Raphael et al, 2004). For
example, a meta-analytic review by Wegman & Stetler (2009) found that childhood
abuse and neglect increased the risk of 10 different adult medical outcomes. Although

childhood abuse and neglect increased the risk of all outcomes considered (number of
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symptoms, hospitalisations, cardiovascular disease, diabetes, obesity, respiratory,
gastrointestinal, gynecological, neurological and musculoskeletal problems), the
strongest relationships where found with neurological and musculoskeletal problems

(Wegman & Stetler, 2009).

The detrimental effects of abuse show a dose response, whereby multiple types of
abuse and frequently occurring abuse lead to greater levels of traumatisation
(Clemmons et al, 2007). Such a dose response has been shown to result in
increasingly poorer mental and physical health (Edwards et al, 2003). For example, in a
community study including 1,912 females, the number of types of abuse reported was
significantly associated with the number of self-reported physical symptoms and the
number of physician diagnoses for infectious diseases, mental health problems and

pain disorders, obtained from medical records (Walker et al, 1999).

With regard to pain, three prospective studies assessing associations with childhood
abuse and neglect have been identified. Brown, Berenson & Cohen (2005), assessing
both court documented and self-reported abuse and neglect, found that chronic pain
was associated with self-reported childhood sexual abuse, but not with self-reported or
documented physical abuse or neglect. Raphael et al (2001; 2011) compared pain
symptoms and pain problems between individuals with court documented childhood
abuse occurring before age 11 and a comparison cohort matched for age, race, gender,
and approximate parental socioeconomic status. No association was found between
documented abuse and the number of pain symptoms or problems with pain at the
initial follow up (mean age 29.1 years, standard deviation 3.8) (Raphael et al, 2001).
However, at subsequent follow up (mean age 41.2 years, standard deviation 3.5)
additional analysis was performed to investigate the potential effects of PTSD
measured at initial follow up. PTSD did not mediate the relationship between childhood

abuse and pain, however, a moderation effect was found. Participants with both a
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history of abuse and PTSD had a significantly increased risk of pain symptoms and pain

problems than those with documented abuse or PTSD alone (Raphael et al, 2011).

Five literature reviews have been identified which assessed direct associations
between childhood abuse and chronic pain (Hauser et al, 2011; Paras et al 2009;
Romans & Cohen, 2008; Davis et al, 2005; Raphael et al, 2004). The evidence from
each review is suggestive of a link between childhood abuse and physical health
problems; however, each conclude that the wide variation between studies and

methodological issues in study design prevent firm conclusions from being drawn.

c) Childhood interpersonal trauma and chronic widespread pain

Although four of the recent literature reviews referred to above included FM as an
outcome (Hauser et al, 2011; Paras et al, 2009; Romans & Cohen, 2007; Raphael et al,
2004), to date no review has been identified which examines the association between
childhood abuse and the broader concept of widespread pain. Therefore, a systematic
search of the databases MEDLINE, EMBASE, psychINFO, CINHAL, AMED, BNI and
web of knowledge was performed. The search terms included all MESH and thesaurus
terms relating to “adult” AND "fibromyalgia" or “fibrositis” or "FM" or "FMS" or "chronic
pain” or "chronic widespread pain" or "CWP" AND “child” or “childhood” AND "abuse" or
"trauma" or "interpersonal abuse" or "early life" or "sexual abuse" or "psychological
abuse” or "emotional abuse" or "physical abuse" or "incest" or "neglect" or "life events"
or "victimisation" or "victimization" or "maltreatment” or “rape” or “bullying” or
"adversity". The references of included articles and relevant systematic reviews were
also manually checked to identify further papers. Studies were included if they

examined trauma types individually or in any combination.
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Table 2.1 Associations between widespread pain and FM and childhood abuse and neglect

Childhood abuse type

Year Author Method Outcome Childhood
abuse Physical Emotional Sexual Neglect
2001c |McBeth et al Cross-sectional CWP -
2001 Van Houdenhove et al Case control CFS/FM -
2005 Castro et al Case control FM + /-
2009 Ruiz-Perez et al Case control FM + - - -
2000 Anderberg et al Case control FM - -
2005 Ciccone et al Case control FM - -
1999 Goldberg et al Case control FM - - -
1995 Boisset-Pioro et al Case control FM + +
1998 Carpenter et al Case control FM + +
2011 Fuller-Thomson et al Cross-sectional FM +
2010 Haviland et al Cross-sectional FM +
2003 Imbierowicz et al Case control FM + + +
2010 Smith et al Case control FM + + +
1997 Walker et al Case control FM - - - +
2000 Finestone et al Cross-sectional FM +

FM = fibromyalgia; CWP = chronic widespread pain; + = significant associations; - = non-significant associations; + / - =mixed findings




Fifteen studies were identified which reported an outcome of widespread pain in
adults (18 years of age or over) with a predictor of physical, emotional or sexual abuse
or neglect occurring in childhood (18 years or less), as shown in Table 2.1. Whilst
validated and reliable measures of CWP / FM were used in all 15 studies, variations
were found in the assessment of childhood abuse, in the use of multivariable analysis
and in the populations examined. Further details of the study characteristics are

presented in Table A1.1 in Appendix 1.

(i) Assessment of childhood abuse

There was considerable variation in the types of childhood interpersonal trauma
investigated. Four studies considered the overall effect of childhood abuse, two of
which report no association with widespread pain (McBeth et al, 2001c; Van
Houdenhove et al, 2001), whilst two report an association (Castro et al, 2005; Ruiz-
Perez et al, 2009). The two studies finding an association both assessed physical,
sexual and emotional abuse, whilst those not finding an effect also included neglect.
This could suggest that the inclusion of neglect weakens any effect of the other abuse
types. However, two of the three studies specifically examining neglect as a distinct
abuse type did find significant associations with widespread pain (Imbierowicz et al,
2003; Walker et al, 1997). Only two of the studies examined all four types of childhood

abuse (Walker et al, 1997; Anderberg et al, 2000).

The measures used to assess childhood abuse varied with regard to the age prior
to which childhood abuse occurred. One study assessed childhood abuse before age
11, two prior to age 14 years, four prior to age 16 and two prior to age 18. Six studies
did not specify what age was used. Significant associations were found in those
studies assessing childhood abuse in younger age groups. For example, Castro et al
(2005) found a significant association between FM and abuse occurring prior to age
eleven, but not between ages twelve to fifteen years, whilst Carpenter et al (1998)

found a significant association between FM and both physical and sexual abuse
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occurring prior to age 14 year. Both studies using the upper age limit of 18 years
found no association between physical, emotional or sexual abuse and FM (Goldberg
et al, 1999; Walker et al, 1997). This would suggest that childhood abuse occurring
earlier in childhood may have a greater detrimental effect on health than abuse

occurring later in childhood.

Only one study included an assessment of the frequency of childhood abuse. Ruiz-
Perez et al (2009) compared the prevalence of childhood abuse between 287 female
patients with FM (cases) and 287 female ear nose and throat (ENT) patients without
FM (controls). Participants were asked if they had been physically, emotionally or
sexually abused during childhood never, once, sometimes or many times. For each
abuse type, a participant was classed as abused if she gave a positive response
(once, sometimes or many times). When considering the three types of abuse
individually and dichotomised in this way, there was no significant difference in
prevalence between the two groups. However, FM patients were twice as likely to
report experiencing frequent (sometimes or many times) abuse of any type than the
ENT patients. This provides further evidence for a dose response to childhood abuse
and neglect. The results of this research also suggest that the use of a more
sophisticated measure of abuse, including an assessment of severity (or frequency),
would provide greater insight into the role of childhood abuse in the development of

widespread pain than a dichotomised measure.

(ii) Issues of analysis

Nine of the studies included in Table 2.1 considered only the prevalence of self-
reported childhood abuse in their analysis. Of these, seven studies found that
childhood abuse was reported more frequently by individuals with widespread pain
than by patients with rheumatoid arthritis (Castro et al, 2005; Carpenter et al, 1998),
non-FM rheumatic disease (Boisset-Pioro et al, 1995), medically explained pain

(Imbierowicz et al, 2003), psychiatric disorders (Finestone et al, 2000), ear nose and
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throat complaints (Ruiz-Perez et al, 2009) and healthy controls (Castro et al, 2005;
Smith et al, 2010; Finestone et al, 2000). In these studies no consideration was given
to any other factors known to be associated with widespread pain. In contrast, six
studies used multivariable analysis to take account of such factors. Three of these
studies found no association between widespread pain and childhood abuse. McBeth
et al (2001c) interviewed 296 participants in a community based study. Although
childhood abuse was reported more frequently by participants meeting the ACR
criteria for CWP compared to those without pain (11.9% and 2.3%, respectively), this
difference was not significant in multivariable analysis controlling for age and sex (OR
4.8 95% C.I. 0.8 to 27.4). Similarly, Ciccone et al (2005) found no significant
difference in self-reported childhood physical or sexual abuse between females with
and without FM, when controlling for age and education. However, the females
without FM “were not necessarily pain free” (Ciccone et al, 2005, pg379); they simply
did not meet the ACR criteria for FM at the time of assessment. Goldberg et al (1999)
compared physical, verbal and sexual abuse in patients diagnosed with FM, facial,
myofascial and other chronic pain (including low back pain, neck pain and spinal pain).
Abuse did not predict membership of the four pain groups when controlling for pain
intensity, pain disability, medication use and sleep disorders. However, this study did
not include a pain free group for comparison; comparisons were made between the
“other” pain group and the specific conditions of FM, facial and myofascial pain.
These results could therefore be taken to suggest that childhood abuse is not
specifically associated with FM, but that a relationship exists with chronic pain in

general.

Two studies which did find an effect using multivariable analysis were community
based studies examining the association between FM and childhood physical abuse.
Haviland et al (2010) accounted for age, race, income and education. The study by
Fuller-Thomson et al (2011) was the only one to take account of stress as well as

demographic factors, when including a healthy participant comparison group. They
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controlled for age, race, childhood stressors, adult health behaviours, adult socio-
economic status and stressors, and mental health when assessing the relationship
between physical abuse and FM in 7,342 females. Walker et al (1997) compared the
frequency of self-reported childhood abuse and neglect in 32 female FM patients and
28 female rheumatoid arthritis patients. In their univariate analysis, FM was
associated with physical, emotional and sexual abuse and emotional neglect.
However, although the abuse and neglect scores from their questionnaire correctly
classified 70% of the patient’s diagnoses (rheumatoid arthritis vs FM) when entered

into a logistic regression, only neglect made a significant contribution to the prediction.

(iii) Study populations

In nine of the 15 studies the study population was 100% female participants. Of the
six studies including male participants, three (50%) found a significant association
between childhood abuse and widespread pain (Castro et al, 2005; Haviland et al,
2010; Imbierowicz et al, 2003) and three did not (McBeth et al, 2001c; Van
Houdenhove et al, 2001; Goldberg et al, 1999). In contrast, seven (78%) of the nine
all female studies found significant associations. This suggests that the relationship
between childhood abuse and widespread pain may be different in males and females.

This is discussed more fully below (Section 2.5.3ii, pg68).

(iv) Quality and risk of bias assessment

An assessment of the quality and risk of bias within these studies was carried out
using a quality and risk assessment tool developed jointly by the author and Dr Paul
Campell. Appendix 1 describes how the tool was developed and used to assess the

quality / risk of bias within these fifteen studies.

The results of the quality / risk assessment of contained in tables A1.2 to A1.6 in
Appendix 1. Overall, studies reporting no association between childhood abuse and

CWP outcomes employed stronger methodological rigour compared to studies who did
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report associations, suggesting that findings of no effect are more robust. Only those
studies reporting an association between childhood neglect and CWP employed
stronger methodological rigour compared to the study that did not report an
association. However, the small number of studies considered and the overall low
quality / high risk of bias (compared to other abuse types) in these studies prevent firm

conclusions from being reached.

The main difference between the studies finding an association and those that did
not was with regard to participation. Overall the differences were mainly related to the
failure of studies finding an effect to clearly describe their inclusion / exclusion criteria,
report response rates and provide a clear analysis of the difference between
responders and non-responders. This, however, may reflect quality of reporting rather

than quality of methodology.

Overall, ten of the fifteen studies (Table 2.1) found significant associations between
widespread pain and childhood abuse and neglect. Significant associations were
found between widespread pain and physical abuse in six (55%) studies, emotional
abuse in one (25%) study, sexual abuse in five (50%) studies and neglect in two (67%)
studies and childhood abuse in general in two (50%) studies. However, study quality
was generally lower in those studies finding a significant association. It is proposed
that this inconsistency is due not only to the differences in study quality, but also to the
lack of consideration of the role of psychological stress, the way in which the
relationship was examined and the populations studied. The trauma diathesis stress
model of widespread pain, presented in Section 2.5, proposes a direct relationship
between psychological stress and widespread pain, moderated by childhood abuse
and sex. Only two of the fifteen studies (Fuller-Thomson et al, 2011; Goldberg et al,
1999) included psychological stress in their analysis, all fifteen studies explored a
direct link between childhood abuse and widespread pain and none of the studies

examined whether the relationships were different in males and females.
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This section has examined the research exploring a direct association between
childhood abuse and widespread pain. The following section examines the

relationships between adult physical trauma and widespread pain.

2.2.3 Adult physical trauma

Along with childhood interpersonal trauma, individuals with widespread pain frequently
report precursory physically traumatic experiences. In an internet survey completed by
2,569 individuals with FM, 78% identified a triggering event for their illness. Events
included acute illness (27%), RTA (16%), physical injury not related to RTA (17%) and
surgery (16%) (Bennett et al, 2007). This thesis focuses on the traumatic experiences of
surgery, fractures, RTA and burns occurring during adulthood. These events were

chosen based on the current literature.

a) Prevalence of adult physical trauma

Physically traumatic experiences are common. Over 4.6 million hospital admissions
result in surgery each year in the UK (Royal College of Surgeons, 2012), including
60,000 hysterectomies and around 7% of the population require an appendectomy at
some point (NHS, 2013). Although in general, medical conditions tend to become more
common with age, the rate of surgical treatment declines over the age of 65 years of
age (Royal College of Surgeons, 2012). The incident rate for fractures was
approximately 3.6 per 100 people per year in 2004 (England only) (Donaldson et al,
2008). For males, the highest incident rate is for children aged 0 — 4 years (7.7 per
100). This rate then declines with age. For females, however, the highest incident rate
occurs in the over 55 year olds (7.6 per 100).

“The peak incidence of fracture in males and females was thus similar in

magnitude but occurred at different ends of the age spectrum”

(Donaldson et al, 2008, pgl174)
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There were approximately 730,000 road traffic casualties in the UK in 2012
(Department of Transport, 2013a), which equated to approximately 1.2% of the UK
population (Office for National Statistics [ONS], 2012). The majority of these accidents
(75%) involved individuals aged between 17 to 59 years of age, with 12% involving
individuals over 60 years of age (Department of Transport, 2013b). Approximately 26
per 10,000 people experience burns each year (McCormick et al, 1995). The highest
incidence of burns occurs in under four year olds (68 per 10,000), after which incidence
reduces to around 20 per 10,000, until age 85, when the rate increases again to 43 per

10,000 (McCormick et al, 1995).

b) Adult physical trauma and ill health

Previous research findings are suggestive of a link between adult physical trauma
and the development of rheumatoid arthritis (Al-Allaf et al, 2001), breast cancer (Rigby
et al, 2002) and multiple sclerosis (Goodin et al, 1999). Chronic pain has been
associated with physically traumatic experiences including surgery (Crombie et al,
1998; Walen et al, 2001; Greenfield et al, 1992; Burckhardt & Jones, 2005), fractures
(Castillo et al, 2006; Sanders et al, 2008; Shelat et al, 2012), RTAs (Radanov et al,
2011; Holm et al, 2007; Bortsov et al, 2013; Rosenbloom et al, 2013) and burns
(Hamed et al, 2011; Juozapaviciene et al, 2012; Smith et al, 2008). The following
section considers in more detail the evidence seeking a direct association between

widespread pain and surgery, fractures, RTAs and burns.

¢) Adult physical trauma and chronic widespread pain
With regard to widespread pain, a review of the current literature regarding
associations with adult physical trauma was carried out using similar search criteria to
the review for childhood interpersonal trauma. The search terms were amended to
include surgery, fractures, road traffic accidents and burns. Nine studies were identified
which have specifically investigated the relationship between adult physical trauma and

widespread pain. As shown in Table 2.2, significant associations were found between
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widespread pain and surgery in three (60%) studies and RTAs in one (16.7%) study.
None of the five studies examining fractures found a significant association with
widespread pain. Although burns have been associated with chronic pain (e.g. Smith et
al, 2008) no studies were identified assessing the relationship with widespread pain.
As was found for childhood interpersonal trauma, validated and reliable measures of
CWP / FM were used in all nine studies, but variations were found in the assessment of

adult physical trauma, the use of multivariable analysis and the populations studied.

Table 2.2 Associations between widespread pain and adulthood physical trauma

Year Author Method Outcome | Surgery RTA Fracture
2002 |Al-Allaf et al Cross-sectional FM + - -
2005 |Broderick & Ross Cross-sectional FM -

2009 |Pamuk et al Cross-sectional FM
1999 (ter Borg et al Cross-sectional FM
1997 |Buskila et al Prospective FM + -
2006a |Wynne-Jones et al Prospective WP - -
2006 |Tishler et al Prospective FM - -
2011 |[Tishler et al Prospective FM - -
2011 |Jones et al Prospective CWP - -
FM = fibromyalgia; CWP = chronic widespread pain; WP = widespread pain; RTA = road traffic
accident; + = significant associations; - = non-significant associations; Empty cells indicate

trauma types that were not investigated.

(i) Assessment of adult physical trauma

Cross-sectional studies of patients with FM have found that they report significantly
more hysterectomies and appendectomies prior to their diagnosis than rheumatoid
arthritis patients (ter Borg et al, 1999; Pamuk et al, 2009). Similarly, Al-Allaf et al
(2002) compared the incidence of trauma in FM patients and non-rheumatology
patients. The types of trauma examined included surgery, fractures, RTA and work
related injuries. The FM patients reported more overall traumatic experiences prior to
their diagnosis than the non-rheumatology patients (39% and 7.9% respectively), and
specifically more surgeries, but not RTAs or fractures. However, Broderick and Ross
(2005) found no difference in the incidence of precursory surgery when comparing FM

to rheumatoid arthritis patients.
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Five of the studies in Table 2.2 (ter Borg et al, 1999; Pamuk et al, 2009; Al-Allaf et
al, 2002; Broderick & Ross, 2005; Jones et al, 2011) used retrospective self-reports of
physical trauma. Such self-reports may be subject to recall bias in individuals
experiencing the distress and discomfort associated with current pain (Bennett, 2001).
Early memory research by Bartlet in the 1930s and Loftus in the 1970s showed the
malleability of memory (Schooler et al, 1997). Rather than a direct replay of
experienced events, recollections conform to expectations, previous experiences and
knowledge. Mood congruent recall refers to the influence of a current emotional state
on recall, such that an individual in a negative mood, possibly from the distress of
current pain, tends to see their past more negatively (Raphael & Cloitre, 1994).
Events are also reinterpreted within current contexts in an effort after meaning
(Zaromb & Roediger, 2009), such that individuals with a current iliness, such as pain,
may focus on negative past experiences in an attempt to attribute a cause to their
suffering. For example, recalling events six and 18 months after a traumatic school
shooting, individuals with more symptoms at 18 months recalled the incident as more
traumatic at 18 months than they did at 6 months, whilst those with fewer symptoms
recalled the event as less “harrowing” at 18 months than they did at 6 months
(McNally, 2003, pg83). Similarly, by comparing self-reported childhood hospitalisation
and operations to those recorded in medical records, McBeth et al (2001c) found that
individuals with CWP over reported whilst those with no pain under reported childhood
events. This could be seen as evidence of those with CWP seeking a cause for their
pain. To assess the extent of such recall bias, the incidence of trauma was objectively
confirmed by Al-Allaf et al (2002) with a comparison of 33% of the participants’ medical
records. 100% concordance was found in 77% of the FM group and 75% of the

controls, suggesting that the subjective self-reports were reliable.

Studies using more objective measures of trauma include Buskila et al (1997),

Tishler et al (2006, 2011) and Wynne-Jones et al (2006). Both Buskila et al (1997)
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and Tishler et al (2006, 2011) compared patients with neck / whiplash injuries to those
with fractures. Whilst Buskila et al (1997) found FM in 21.6% of neck injury patients
compared to 1.7% of the leg fracture patients three month post-trauma, Tishler et al
(2006, 2011) found no such difference. At the first follow up after 12 months, one out
of 153 (0.6%) patients suffering whiplash injuries and none of the 53 patients with
fractures developed FM (Tishler et al, 2006). At a subsequent follow up after three
years, three (2.5%) of those experiencing whiplash and one (3%) with a fracture had
developed FM, which is in line with the rates of FM in the general population (Tishler et
al, 2011) (see section 1.4.2 pg9). This would suggest no underlying influence on the

development of widespread pain from RTAs or fractures.

Adult physical trauma was assessed retrospectively using self-report measures (ter
Borg et al, 1999; Pamuk et al, 2009; Al-Allaf et al, 2002; Broderick & Ross, 2005;
Jones et al, 2011) and objectively by recruiting participants at the time of the event
(Buskila et al, 1997; Tishler et al, 2006 and 2011; Wynne-Jones et al, 2006). A
significant association between widespread pain and adult physical trauma was
obtained in three (60%) of the studies using self-reports, but only one (24%) of the

studies using more objective measures.

(ii) Issues of analysis

Multivariable analysis was used in two of the studies (Jones et al, 2011; Wynne-
Jones et al, 2006). Jones et al (2011) obtained pain, sleep and psychological health
information at baseline in a community based study. Four years later pain was re-
assessed and details obtained of any RTAs, surgeries, hospitalisations and fractures
experienced since baseline. The findings of an 84% and 46% increase in the risk of
developing CWP for individuals reporting RTAs and fractures respectively were
attenuated to non-significant levels when baseline sleep problems and anxiety were
taken into account. When examining all the trauma types investigated together, the

population attributable risk percentage was 10%, suggesting that eliminating these
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trauma types would result in a 10% reduction in the prevalence of widespread pain in

the population.

Wynne-Jones et al (2006a) examined the risk of the development of widespread
pain in individuals making an insurance claim for an RTA compared to individuals
making an insurance claim for a theft or damage to an unoccupied car. At baseline,
participants were asked to recall their levels of psychological distress for one month
prior to the incident. At six month follow up, 8% of the RTA group and 4% of the non-
RTA group had developed widespread pain. The increased risk of the development of
widespread pain in the RTA group compared to the non-RTA group failed to reach
significance (RR 1.9, 95% CI 0.8 to 4.8). As in the Jones et al (2011) study, the risk
was further attenuated (RR 1.4, 95% CI 0.5 to 3.2) when taking account of self-
reported psychological distress prior to the insurance claim. It is possible that the
distress of the trauma negatively affected responses relating to pre-incident
psychological distress, leading to the recall bias discussed above. In both the Wynne-
Jones et al (2006a) and Jones et al (2011) studies, psychological stress (including
anxiety and sleep problems) in some way explained the relationship between RTAs
and widespread pain. The precise nature of the relationship between psychological
stress, RTAs and widespread pain could not be identified from the analysis as
presented (Jones et al, 2011). However, the trauma diathesis stress model of
widespread pain (Section 2.5) specifically examines this relationship, by proposing that
traumatic experiences (for example RTAS) create susceptibility, increasing the risk of

psychological stress leading to widespread pain.

(iii) Study population

The majority of the participants in the four cross-sectional studies were female
patients (Al-Allaf et al, 2002 93%; Broderick & Ross, 2005 98%; Pamuk et al, 2009
100%; ter Borg et al, 1999 100%). Of the prospective studies, only Wynne-Jones et al

(2006) and Jones et al (2011) included non-patients. The relationship between
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physical trauma in adulthood and widespread pain thus remains relatively unexplored

in males and the general population.

In summary, three of the cross-sectional and one of the prospective studies found
significant associations between adult physical trauma and widespread pain. However,
four prospective studies, those investigating verified events and those accounting for
demographic and pre-trauma variables, including psychological stress did not. As with
research examining childhood interpersonal trauma, it is proposed that these equivocal
findings are the result of the exploration of a direct association between adult physical
trauma and widespread pain. Taken together the evidence from the 15 studies (Table
2.1) assessing interpersonal trauma in childhood and the nine studies (Table 2.2)
assessing physical trauma in adulthood suggest that where studies employ multivariable
analysis techniques to adjust for the potential influence of factors such as psychological
stress they are less likely to report an association with widespread pain. The following
section therefore examines the evidence of a relationship between psychological stress

and widespread pain.

2.3 Psychological stress and widespread pain

The term “stress” has many different definitions and many different meanings (Lucini &
Pagani, 2012). This section thus firstly defines what is meant by psychological stress for
the purpose of this thesis but presenting evidence from the research literature examining
the association between psychological stress (as defined in this study) and widespread

pain.

2.3.1 Defining and assessing psychological stress
The term “stress” has been used to describe the cause of stress (the stressor), the
evaluation of the stressor, and the resulting effect of that stressor, the physical stress

response (Ursin & Eriksen, 2004). Stress can therefore be viewed as a
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“system of interdependent processes, including appraisal and coping,
which mediate the frequency, intensity, duration, and type of psychological

and somatic response” (DelLongis et al, 1988, pg486)

The strength and duration of the physical response to stress thus depends upon the
perceived consequences of the event (Lucini & Pagani, 2012) and the individual’s

perceived ability to cope (Ursin & Eriksen, 2007).

Three different approaches have been taken to investigate the effects of stress;
environmental, psychological and biological (Cohen et al, 1995). The environmental
approach focuses on the events or experiences that are deemed to be stressful. These
include marital or work problems, frustrations, threats and conflict. The subjective
experience of life events has been considered during the construction of life event
inventories, resulting in the inclusion only of events deemed to be stressful (Brugha et al,
1985). However, there will still be variations in how an individual perceives and reacts to
such events (Lazarus, 1990). These factors are consequently included in psychological
approaches to the assessment of the effects of stress. The consideration of an
individual’s level of psychological distress, i.e. levels of anxiety, depression, somatisation
and sleep problems, provides useful information with regard to both the individual's
interpretation of events and their perceptions regarding their ability to cope (Lazarus,
1990). In order to incorporate these varying aspects of psychological stress, this thesis
considers both the occurrence of stressors (environmental) and an individual's level of

psychological distress (psychological).

The biological approach
“focuses on activation of specific physiological systems that have been
repeatedly shown to be modulated by both psychologically and physically

demanding conditions” (Cohen et al, 1995 pg4)
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The research evidence of the relationship between widespread pain and the
occurrence of stressors (life events), anxiety, depression, somatisation and sleep

problems are now considered in turn.

2.3.2 The relationship between widespread pain and life events, anxiety,
depression, somatisation and sleep problems

A systematic search was performed of the databases MEDLINE, EMBASE,
psychINFO, CINHAL, AMED, BNI and web of knowledge. The search terms included all
MESH and thesaurus terms relating to “adult” AND "fibromyalgia" or “fibrositis” or "FM" or
"FMS" or "chronic pain" or "chronic widespread pain" or "CWP" or “pain sites” or “sites of
pain” or “multi-site pain” AND “psychological stress” or “stress” or “life events” or anxiety
or “affective disorders” or depression or “depressive disorders” or “somatisation” or

“somatization” or “somatic symptoms” or sleep or insomnia.

The aim of this section was not to present a comprehensive review of all the published
data, but rather to provide a summary including exemplars offering evidence for and
against the associations between widespread pain and life events, anxiety, depression,

somatisation and sleep problems.

a) Life events

A community based cross-sectional study examining the epidemiology of chronic
syndromes found that participants reporting two or more significant life events were
twice as likely to meet the ACR criteria for CWP as participants reporting no such
events (OR 2.2, 95% C.I. 1.9-2.6) (Aggarwal et al, 2006). Similarly, in a four year
prospective study, participants reporting no recent life events were twice as likely to
remain pain free during the course of the study as participants reporting more than
three events (Jones et al, 2009). However, not all studies have shown a significant
independent association between life events and widespread pain. For example, in

multivariable analysis adjusting for age and sex, participants reporting the occurrence of
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two or more life events were not significantly more likely to develop CWP over the
course of the study (15 months) than participants reporting no such events (OR 1.2,
95% C.I. 0.9-1.7) (Gupta et al, 2007). As these three community based studies all used
the same measure for assessing life events; the List of Threatening Experiences
(Brugha et al, 1985), the difference in findings cannot be explained by the inclusion of
different events. However, as described above, the significance of these events may
vary between individuals. The association with widespread pain may therefore be
related to the detrimental effects these events have, rather than their occurrence per se.
Considering these events in combination with measures of psychological distress may

therefore assist in elucidating any relationship.

b) Anxiety

Anxiety is the concern regarding some possible future threat or worry generalised to
a number of events (Leeuw et al, 2007; Andrews et al, 2010; Estes & Skinner, 1941).
This results in physiological hyperarousal, including feelings of tension and agitation
(Antony et al, 1998). Anxiety has been associated with widespread pain in both cross-
sectional and prospective studies. For example, in a community based study including
85,088 participants from 17 European countries, Gureje et al (2008) examined the
prevalence of anxiety disorders including generalised anxiety disorder, panic disorder,
post-traumatic stress disorder and social phobias. As with the Kamaleri et al (2008a)
study described in Section 1.4.3 pgl4, the prevalence of anxiety disorders increased
with the number of pain sites. Compared to individuals without pain, those with pain in
a single site and those with pain in two or more sites, were twice and four times more
likely to have an anxiety disorder, respectively (Gureje et al, 2008). Anxiety has also
been associated with the persistence of CWP. In a community based prospective
study, individuals whose CWP persisted at 15 month follow up had higher levels of

anxiety at baseline than those who no longer met the ACR criteria (Davies et al, 2008).
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c) Depression

Depression is typically characterised by low levels of emotional arousal (Moratti et al,
2008). Symptoms include dysphoric mood and the loss of self-esteem, incentive and
expectations about the future (Lovibond & Lovibond, 1995; Antony et al, 1998). Cross-
sectionally, Aggarwal et al (2006) found the prevalence of probable depressive disorder
to be 13% in individuals with CWP, compared to 2% in those without the condition.
Depression has also been associated with the development of widespread pain in
prospective studies. Holm et al (2007) followed 266 traffic injury claimants with
localised neck and back pain for 12 months. Over the course of the study, 56 (21%)
participants developed widespread pain (assessed as pain in greater than 9 sites out of
45). The risk of the development of widespread pain was three times higher in those
participants with depression at baseline (OR 3.2, 95% C.I. 1.6-6.3). Depression has
also been associated with CWP persistence (Davies et al, 2008). However, one study
(Kindler et al, 2010), found that depression did not predict the transition from chronic
neck or chronic back pain to CWP over six years. It is plausible that depression had no
predictive ability in the Kindler et al (2010) study because a validated measure of
depression was not used. Kindler et al (2010) examined the presence or absence of
nine symptoms of depression experience two weeks prior to baseline, whilst Holm et al
(2007) used the Center for Epidemiological Studies Depression Scale, a valid and
reliable instrument (Blalock et al, 1989). The period of follow-up also differed between
the two studies. The predictive ability of depression was assessed after six years by
Kindler et al (2010) and one year by Holms et al (2007). However, Forseth et al (1999)
did find that depression predicted the development of FM in female patients with back

pain, using a self report of depression and over a five year period.

d) Somatisation
Somatisation is the process by which emotions are expressed as bodily symptoms
(McWhinney & Epstein, 1997). Common symptoms associated with somatisation

typically include nausea, vomiting and troubles with vision. Such symptoms are said to
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reflect “psychological distress” (Derogatis & Melisaratos, 1983, pg596). Somatisation
has been associated with both CWP development and persistence. For example, in
two community studies, the risk of CWP development at 12 month follow up was
significantly increased (OR 3.3, 95% C.l. 1.5 — 7.4) in participants reporting three or
more somatic symptoms at baseline (McBeth et al, 2001a), and age and somatic
symptoms were associated with CWP persistence over 7 years (Papageorgiou et al,

2002).

e) Sleep

Sleep problems affect cognitive functioning and mood and can lead to and result
from allostatic load (McEwen, 2006). Poor quality sleep affects between 40% and 90%
of CWP patients (Silverman et al, 2010). Problems include short sleep duration with
frequent awakenings and periodic limb movements (Lavigne et al, 2011). Studies using
electroencephalography have shown alterations in sleep patterns in CWP patients when
compared to healthy controls. These alterations include reduced slow wave delta sleep
(Okura et al, 2008) and increased fast frequency alpha sleep; with alpha intruding on
delta activity (the alpha-delta sleep anomaly) during non-rapid eye movement sleep
(Lavigne et al, 2011; Moldofsky, 2008). These reductions in slow wave sleep
detrimentally affect endocrine, metabolic (Huber, 2009) and immune functioning

(Besedovsky et al, 2012).

It could be argued that sleep is disrupted by pain. A longitudinal study of 333 major
burn victims shows the reciprocal interactive between pain and insomnia. Sleep onset
insomnia prior to discharge from a burns centre significantly predicted the severity of
bodily pain at 6, 12 and 24 month follow up, when controlling for discharge pain
severity. Similarly discharge pain severity and pre-burn psychological distress (anxiety
and depression) significantly predicted sleep onset insomnia at follow up when
controlling for discharge insomnia (Smith et al, 2008). However, prospective studies

have shown that self reported poor sleep increases the risk of CWP and FM
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development (Gupta et al 2007; Mork & Nilsen, 2012) and that sleep quality predicts
later pain in FM patients (Bigatti et al, 2008). Furthermore, artificially induced alpha-
delta sleep has been shown to produce widespread pain type symptoms in healthy
individuals (Moldofsky, 2008), whilst restorative sleep has been associated with the

resolution of CWP (Davies et al, 2008).

f) Life event, anxiety, depression, somatisation and sleep problems combined

Life events, anxiety, depression, somatisation and sleep problems have all been
associated with the development and persistence of CWP individually. Functional
impairment is, however, more strongly associated with these factors when they are
considered in combination (Lowe et al, 2008). For example, in a community based
prospective study, Gupta et al (2007) found that anxiety, depression, somatisation,
sleep problems and life threatening events increased the risk of CWP development at
15 month follow-up. In particular, individuals with high levels of illness behaviours,
somatisation and sleep problems were 12 times more likely to develop CWP than those

with low levels of these three factors (OR 12.1 95% CI 5.9, 24.7).

The relationship between life events, anxiety, depression, somatisation and sleep
problems is complex, with considerable correlations and comorbidity between them
(Lovibond & Lovibond, 1995; Antony et al, 1998; Akerstedt et al, 2012; Burton et al,
2009; Rosmalen et al, 2012). Individuals experiencing psychological distress may
perceive life events as more negative (Sandin et al, 2004), whilst anxiety, depression,
somatisation and sleep problems may be indicative of negative reactions to such life
events (Specchio et al, 2004; Sandin et al, 2004; Brugha et al, 1985). It is therefore
proposed that the examination of the occurrence of recent life events, in combination
with levels of anxiety, depression, somatisation and sleep problems, provides a better
reflection of an individual's phenomenological experience of psychological stress, than

by considering these factors individually.
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This section examined the research evidence of the relationship between psychological
stress and widespread pain. For the purpose of this thesis, psychological stress is
defined by the combination of life events and anxiety, depression, somatisation and sleep
problems. In the research evidence presented psychological stress, in the form of life
events, anxiety, depression, somatisation and sleep problems was consistently and
robustly associated with widespread pain (Jones et al, 2009; Davies et al, 2008; Holm et
al, 2007; Papergeorgiou et al, 2002; Mark & Nilsen, 2012; Gupta et al, 2007). However,
not everyone who experiences psychological stress goes on to develop widespread pain.
For example, only 16% and 17% of a community sample of individuals with probable
anxiety and depressive disorders respectively, went on to develop CWP at 15 month
follow up (Gupta et al, 2007). This suggests that some individuals may be more
susceptible than others to the development of widespread when they are stressed. Two
potential causes of such susceptibility (diathesis) are proposed: trauma and sex. The
following section examines the concept of diathesis and theoretical models examining the

relationship between trauma and widespread pain.

2.4 Theoretical models of trauma and widespread pain
2.4.1 Diathesis stress models
The term diathesis refers to an underlying biological, psychological or social
susceptibility that predisposes an individual towards psychological and / or physical ill
health (Ingram & Luxton, 2005). Individual susceptibilities have long been implicated in
the development of iliness; the concept of diathesis being the basis of Hippocrates’ four
humors theory of disease (Monroe & Simons, 1991). The influence of stress was
recognised as an important factor in psychological disorders in the 19" century (Bucknill
& Tuke, 1858) and in physical disorders following the work of Selye in the 1950s (Selye,
1984). The two concepts, diathesis and stress, were then considered together in work
examining the aetiology of schizophrenia, when it was recognised that not everyone
experiencing stress went on to develop the condition (Bleuler, 1963). The diathesis

stress framework has subsequently been applied to the development of other psychiatric
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disorders, including depression (Hankin & Abramson, 2001), anxiety (Chorpita & Barlow,
1998) and phobias (Kendler et al, 2002); and has also been applied to physical ill-health

(Peterson et al, 1988; Jackson et al, 2002).

How do diathesis stress models explain the development of chronic pain?
“The basic premise is that stress activates a diathesis, transforming the
potential of predisposition into the presence of psychopathology.”

(Monroe & Simons, 1991, pg2)

Diathesis stress models propose that the presence of a diathesis or susceptibility is
not sufficient for the development of a disorder (Ingram & Luxton, 2005). The underlying
susceptibility is only activated by stress. Thus an individual's risk of developing
widespread pain depends upon both their pre-existing susceptibility and their current
level of stress. As shown in Figure 2.1, a highly susceptible individual reaches the
threshold for widespread pain, even when experiencing a similar level of stress that
does not cause the disorder in an individual with low susceptibility. A much higher
level of stress is required for an individual with low susceptibility to reach this

threshold.

Figure 2.1 Relationship between susceptibility and stress
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With regard to chronic pain conditions, five diathesis stress models have been
identified. Dworkins and Banks’ (1999) model examines the development of postherpetic
neuralgia pain. The models of Turk (2002), Meredith et al (2008) and Hamilton et al
(2012) are primarily concerned with the adjustment to, rather than the development of
chronic pain conditions. The diatheses in these models are anxiety sensitivity, insecure
attachment and sleep problems, respectively. Although Okijuki and Turk’s (1999)
diathesis stress model does examine the development of FM, the diatheses in this model

are biological and psychosocial factors, rather than traumatic experiences.

Traumatic experiences have been implicated as a diathesis for the development of
post-traumatic stress disorder (PTSD) (McKeever & Huff, 2003) and have been posited
as a risk factor for the development of widespread pain (Van Houdenhove et al, 2001,
2004; Kendall-Tackett & Klest, 2009). However, no diathesis stress model has been
identified to date, which specifically considers traumatic experiences as a diathesis for

widespread pain.

2.4.2 A model of trauma exposure and physical health

One model that does consider traumatic experiences, although not as a diathesis, is
Schnurr and Green’s (2004a) model of trauma exposure and physical health. In their
model, PTSD is proposed as a mediator by which trauma leads to ill health, as shown in
Figure 2.2. PTSD is a trauma and stress related disorder characterised by symptoms of
re-experiencing (intrusive thoughts or recurrent dreams of the event); avoidance of
thoughts, feelings and reminders of the event; negative cognitions and mood (including
distorted blaming of self or others) and arousal (aggressive, reckless or self-destructive
behaviour, sleep disturbances or hypervigilance) (Diagnostic and Statistical Manual

[DSM] fifth edition, 2013).
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Figure 2.2 A model of trauma exposure and physical health
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This model proposes that the distress reactions of PTSD resulting from traumatic
experiences lead to biological changes in the stress and immune systems. Both trauma
exposure and PTSD then lead to psychological alterations and changes in attentional
processing. For example, the use of the defence mechanism of dissociation can then
lead to altered symptom perception and to illness behaviours such as increased
symptom reporting and health care utilisation. Health risk behaviours may then result
from other psychological factors. For example, maladaptive coping may lead to self-
medication, where the individual uses alcohol or tobacco to provide short term relief from
negative affect (Anda et al, 2006). The model also recognises the influence of personal,
social and cultural factors in the development of ill health. These include genetics,
personality, age, sex and socioeconomic status as well as cultural and ethnic

differences.

This comprehensive model provides clear directionality whilst maintaining the complex
interactions between its components. Each of the individual components may be

insufficient for ill health on their own. It is the cumulative and interactive effects of the
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biological, psychological and behavioural alterations that lead to physical health
problems (Schnurr & Green, 2004a). Schnurr and Green’s (2004a) model
“suggests that PTSD plays a crucial role in mediating the relationship between traumatic

exposure and poor physical health” (Schnurr & Green, 2004b, pg7)

The authors also recognise that other stress or distress reactions may be sufficient.
Individuals may experience considerable trauma related distress without meeting the
specific criteria for PTSD (Briere & Spinazzola, 2005; Ruscio et al, 2002). Schnurr and
Green’s (2004a) model is of particular relevance to the current study as it combines the

effects of both trauma and psychological stress in the development of physical ill health.

Other theories that specifically incorporate traumatic experiences, including Brown’s
(2004) integrative conceptual model of medically unexplained symptoms and the model
of somatoform symptoms (Kirmayer & Young, 1998) are discussed briefly below (see
Section 2.5.2). Unlike Schnurr and Green’s (2004a) model, these models contain
multiple components with multi-directional interactions, and whilst this may reflect the
complex aetiology of widespread pain, the models are not easily testable. However, as
with Schnurr and Green’s (2004a) model, these models do not consider traumatic

experiences as a diathesis.

In the study by Raphael et al (2011) described in Section 2.2.2b, contrary to the
predictions of the Schnurr and Green (2004a) model, PTSD did not mediate the
relationship between childhood abuse and 