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Abstract

Chronic widespread pain (CWP) is common and associated with poor health. In general practice
no morbidity code for CWP exists. By identifying patients in medical records consulting regularly
over five years with multiple individual regional (axial, upper limb, lower limb) problems, a
previous study identified patients in one practice with features consistent with CWP. This suggests
patients regularly consult for regional pains without being recognised, or managed, as having a
generalised condition. The original criteria for identifying these recurrent regional consulters

(RRCs) had limitations including a restricted set of musculoskeletal morbidity codes.

This thesis aimed to develop the existing RRC definition, determine characteristics of RRCs, and
assess the extent of unrecognised CWP in primary care. The study was set in: i) a general

practice database; ii) a cohort with linked self-reported health and medical records.

RRCs were identified using different code lists, over altered timeframes, and with a varied number
of recorded body regions. Three-quarters of RRCs were not recorded with a generalised pain
code related to CWP (e.g. fiboromyalgia) and are therefore potentially unrecognised as having a
generalised pain condition. Recorded prevalence of recognised CWP was lower than community

CWP prevalence, suggesting CWP is under-recognised in primary care.

The new approach to identifying RRCs, using all regional musculoskeletal Read codes and
identifying patients prospectively between three and five years from an index musculoskeletal
consultation, identified more patients earlier, and returned patients with features consistent with
self-reporting of CWP (e.g. increased somatic symptoms, frequent consultation, worse general
health). However, RRC prevalence overestimated CWP prevalence and not all RRCs self-reported
CWP, suggesting the RRC criteria identified a heterogeneous group of frequent consulters sharing
features with CWP, including those less severely affected who do not necessarily fit established
CWP criteria. They nonetheless lie on the spectrum of polysymptomatic distress characteristic of

CWP.



Glossary and abbreviations

Term Definition

ACR-90 The American College of Rheumatology criteria for CWP/FM (Wolfe et al. 1990).
CWP is defined as pain lasting three months or longer, located axially (cervical
spine, thoracic spine, anterior chest or low back), above and below the waist,
and on the left and right sides of the body. FM diagnosis requires CWP and 11
out of 18 specific tender points.

ACR-2010 The 2010 revised American College of Rheumatology FM criteria (Wolfe et al.
2010). FM is defined as either: i) WPI>7 and SS>5; or ii) WPI 3-6 and SS>9.

AS Ankylosing spondylitis

Cl Confidence interval

CiPCA Consultations in Primary Care Archive. A dataset containing anonymised

Consultation-based CWP

Cwp

FA
FM
IQR

Manchester criteria

NES
NOS
NorStOP

MS
NS

OA
OR
PMR

primary care consultation data from 10 to 14 (depending on year) general
practices in the North Staffordshire area of the UK.

CWP cases defined using primary care consultation patterns for specific
musculoskeletal pain complaints.

Chronic widespread pain: This refers to unexplained, longstanding, diffuse
body pain. It is the characteristic feature of fibromyalgia. It has been most
widely studied using the 1990 ACR criteria (Wolfe et al. 1990) and is often
associated with multiple somatic symptoms (Aggarwal et al. 20086).

Frequent attender/attendance.

Fibromyalgia

Inter-quartile range

Alternative criteria for CWP (Hunt et al. 1999). Like the ACR-90 pain must be
present in at least two contralateral body quadrants, however, to reflect a more

diffuse pattern of pain, for a body quadrant to be deemed positive, pain must
be present in at least two regions of that quadrant.

Not elsewhere specified. Used in Read code clinical terms.
Not otherwise specified. Used in Read code clinical terms.

North Staffordshire Osteoarthritis Project (Thomas et al. 2004b). A large
prospective cohort study of people aged 50 and over. Respondents were
recruited from the registered populations of six general practices from the Keele
GP Research Partnership which is supported by the North Staffordshire Primary
Care Research Consortium. Baseline, three-year and six-year demographic,
generic and musculoskeletal postal questionnaire responses have been
collected (Thomas et al. 2004a, Thomas et al. 2004b, Thomas et al. 2007,
Jordan et al. 2008). These responses have been linked to the medical records
of those respondents who consented.

Musculoskeletal

Non-specific pain. Used to describe Read codes for non-specific pain which
could represent CWP coding. Non-specific coding was used as a proxy for
recognised CWP coding.

Osteoarthritis
Odds ratio

Polymyalgia rheumatica




Term

Definition

QOF

RA

Rohrbeck criteria

Rohrbeck-2002

Rohrbeck-2007

RRC

RRC-all

RRC-clinician

RRC-Rohrbeck

RRC-all-2

RRC-all-3

RRC-clinician-2

RRC-clinician-3

RRC-Rohrbeck-2

RRC-Rohrbeck-3

Quality and Outcomes Framework. Following the introduction of the new
General Medical Services contract in 2004, substantial financial rewards were
linked to a number of quality indicators (Doran et al. 2006, Sutton & McLean
2006). The contract increased practice income based on performance in areas
of ‘quality’ identified in the Quality and Outcomes Framework (QOF). The QOF
identified 146 clinical and organisational benchmarks (Doran et al. 2008,
Guthrie et al. 2006). Quality points were accrued by evaluation of a limited list of
Read codes from practice records (Williams and de Lusignan 2006).

Rheumatoid arthritis

The consultation-based CWP criteria defined by Jens Rohrbeck, (Rohrbeck
2002, Rohrbeck et al. 2007). Requires a pattern of consultations for specific
Read codes over a five-year period.

First consultation-based CWP criteria proposed by Rohrbeck (2002), uses the
same consultation pattern as Rohrbeck-2007 criteria and also includes an age
specification and individuals recorded with FM or fibrositis codes.

Using primary care consultation data and a list of 147 Read codes (appendix
A5.1), Rohrbeck-2007 RRCs need the following consultation pattern:
In a period of 5 consecutive years fulfil all of i)-iv):
i) atleast 1 consultation for a musculoskeletal complaint in the axial skeleton
(neck & back);
ii) atleast 1 consultation for an upper or lower limb complaint
iii) at least 1 consultation for a regional musculoskeletal complaint in each of 3
separate years;
iv) at least 4 consultations for regional musculoskeletal complaints in total
during the 5 year period.

Recurrent Regional Consulter. Patients with repeated regional musculoskeletall
consultations. Defined initially using the Rohrbeck-2007 consultation-based
CWP criteria. Definition developed throughout this thesis.

Recurrent regional consulters identified using a list of all regional
musculoskeletal Read codes.

Recurrent regional consulters identified using a list of all regional
musculoskeletal Read codes excluding those identified by an advisory panel of
clinicians as being unlikely to represent CWP.

Recurrent regional consulters identified using the original list of 147
musculoskeletal pain Read codes identified by Rohrbeck (2007).

Recurrent regional consulters identified using a list of all regional
musculoskeletal Read codes. Recorded as consulting in two body regions only:
axial and upper limb, or axial and lower limb.

Recurrent regional consulters identified using a list of all regional
musculoskeletal Read codes. Recorded as consulting in all three body regions:
axial, upper limb and lower limb.

Recurrent regional consulters identified using a list of all regional
musculoskeletal Read codes excluding those identified by an advisory panel of
clinicians as being unlikely to represent CWP. Recorded as consulting in two
body regions only: axial and upper limb, or axial and lower limb.

Recurrent regional consulters identified using a list of all regional
musculoskeletal Read codes excluding those identified by an advisory panel of
clinicians as being unlikely to represent CWP. Recorded as consulting in all
three body regions: axial, upper limb and lower limb.

Recurrent regional consulters identified using the original list of 147
musculoskeletal pain Read codes identified by Rohrbeck (2007). Recorded as
consulting in two body regions only: axial and upper limb, or axial and lower
limb.

Recurrent regional consulters identified using the original list of 147
musculoskeletal pain Read codes identified by Rohrbeck (2007). Recorded as
consulting in all three body regions: axial, upper limb and lower limb.




Term

Definition

Search strategy

sd
SLE
SS

WPI

This term is used in two different contexts in this thesis: i) with reference to the
systematic review it is: the set of search terms used to search for relevant
papers within a medical reference database such as Medline; and ii) with
reference to general practice electronic data this refers to this refers to the
consultation-based definitions of CWP, for example the RRC definition or
Rohrbeck’s original criteria.

Standard deviation
Systemic lupus erythematosus

Symptom Severity: 0-12 measure of severity of somatic symptoms used in the
ACR-2010 criteria. Fatigue, waking unrefreshed and cognitive symptoms are
assigned a score between zero (no problem) and three (severe problem). The
number of somatic symptoms reported are also scored from zero (no
symptoms) to three (a great deal of symptoms). The scores for the three
individual symptoms (fatigue, waking unrefreshed, cognitive symptoms) are
added to the score for the number of symptoms reported to produce a figure for
symptom severity.

Widespread Pain Index: 0-19 measure of diffuse nature of pain used in the
ACR-2010 criteria. Nineteen body regions are assessed for presence/absence
of pain symptoms.
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Chapter 1: Introduction

Chapter 1

Introduction

Chronic widespread pain (CWP) is a common condition (estimated to affect 10-11% of the
population, Chapter Three) characterised by longstanding diffuse musculoskeletal pain and
frequently associated with other physical symptoms such as fatigue, psychological distress and
concentration problems. Strictly defined, using the American College of Rheumatology 1990
definition (Wolfe et al. 1990), CWP is the fundamental feature of fibromyalgia (FM). FM and CWP
can be considered as points on a spectrum of chronic musculoskeletal pain with FM at the
extreme (Hauser et al. 2009c, Wolfe et al. 2013). CWP is associated with poor longterm health
outcomes (section 2.2.4) and patients have been found to be frequent consulters in primary care
(Kadam et al. 2005). Due to the range of symptoms experienced and recommendations for a
multidisciplinary approach to treatment, many feel that CWP should be managed in primary care

(section 2.4). Identifying CWP in general practice is therefore important.

No specific morbidity code exists for CWP in UK primary care. It has been suggested therefore
that patients who may fulfill the criteria for CWP are often diagnosed and treated in primary care
on the basis of the regional pain pattern that they present with (for example, elbow pain or knee
pain) (Rohrbeck et al. 2007). Rohrbeck (2002) proposed that patients who could potentially fit
established criteria were being coded with multiple regional pain complaints. Using long-term
recurrent regional musculoskeletal consultation patterns Rohrbeck (2007) then identified a set of
patients in one practice with features consistent with CWP: more health problems, worse self-
reported general health, more sleep problems, and higher levels of fatigue. This suggests that
there is a group of patients regularly consulting for regional pains (for example, axial pain, hip
pain) who are not being recognised, and critically not treated, as having a generalised pain

condition.

This research aimed to further develop Rohrbeck’s original consultation-based CWP (“recurrent
regional consulter”) criteria (presented in Table 1.1 and explored in further detail in section 2.) and
apply a refined recurrent regional consulter (RRC) definition to explore the epidemiology and
changes in self-reported health over time of patients who consult their general practitioner with

symptoms suggestive of CWP.



Chapter 1: Introduction

Table 1.1 Rohrbeck RRC definition (2007).

In a period of 5 consecutive years a patient fulfils all of i)-iv):
i) Atleast 1 consultation for a musculoskeletal complaint in the axial skeleton (neck & back);
i) Atleast 1 consultation for an upper or lower limb complaint;
iii) Atleast 1 consultation for a regional musculoskeletal complaint in each of 3 separate years;
iv) At least 4 consultations for regional musculoskeletal complaints in total during the 5 year
period.

This chapter provides an overview of the thesis as a whole, an outline of research questions to be
addressed, and provides a rationale for the inclusion of each phase of the research to draw the

thesis together as a coherent and logically connected piece of work.



Chapter 1: Introduction

1.1 Aims and objectives

The aim of this thesis is to investigate the epidemiology of consultation-based CWP (recurrent

regional musculoskeletal consultation) in primary care.

Specifically:
1. To further develop the criteria for consultation-based CWP (recurrent regional musculoskeletal

consultation) proposed by Jens Rohrbeck (2007).

2. To assess the quality (efficacy of the search strategy within primary care medical records to
return patients with CWP) of the refined criteria by:

« Comparison of CWP prevalence figures derived using the consultation-based criteria with:

« Prevalence of CWP in the general population derived from a systematic review;
« Primary care coding prevalences of generalised musculoskeletal pain conditions
related to CWP.

« Assessing the construct validity of the criteria by examining the features of the patients
returned by the criteria and comparing them to those expected in patients with self-reported
CWP.

« Comparison of consultation-based CWP (recurrent regional consultation) status with self-

reported CWP status.

3. Toinvestigate the characteristics of patients with consultation-based CWP (termed in this
thesis as “recurrent regional consulters”) in terms of: demographics, socio-economic status,
comorbidity (including consultation rate, frequent attendance, and numbers of recorded

somatic symptoms), and self-reported mental and physical health.

4. To determine changes in pain and general health status over time in recurrent regional

consulters.
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1.2 Importance of this research

This research further develops the consultation-based CWP (recurrent regional consultation)
criteria proposed by Rohrbeck (2007) and employs a refined search strategy to identify patients
from routinely recorded primary care data. This allows exploration of the characteristics of patients

who consult their primary care practitioner with symptoms suggestive of CWP.

1.2.1 Increased recognition of CWP in primary care

This study further explores the hypothesis that patients fitting the criteria for CWP are being coded
by their GPs as having multiple consultations for individual regional pain complaints. There are a
number of possible explanations for recording CWP patients as multiple consultations for regional
pain complaints. Since no Read code exists for CWP, it may be that clinicians are simply using the
code that most closely matches a patient’'s main presenting problem. However, research
(Gallagher et al. 2004, Hughes et al. 2006) suggests that the Read code for FM is under-utilised in
primary care, implying that should a code for CWP exist it might not be employed. Given that
effective interventions are available (section 2.2.6), whatever the reason for any under-recognition
of CWP/FM in primary care, it should be remedied so that patients have access to appropriate
interventions and therefore limit poor long-term health outcomes. This research has the scope to
provide justification for: i) the provision of a unique code for CWP; and ii) an education
programme for primary care practitioners to aid the identification, coding, and management of

these patients.

If feasible and financially justifiable, the search strategy to identify recurrent regional consulters
could be integrated into general practice software alerting doctors to potential CWP patients. This
would allow GPs to implement the appropriate management for the patient, rather than continuing

to treat them for a number of individual regional pain complaints.
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1.2.2 Epidemiology of CWP

Investigation of the characteristics of consultation-based CWP (recurrent regional consultation)
offers delineation of the patient groups affected by CWP with consequent insight into possible risk
factors. Specifically, it offers information regarding those that consult their GPs for their symptoms
and are perhaps unrecognised as having CWP. Comparison of the sociodemographics of patients
who self-report CWP, with patients with consultation-based CWP (recurrent regional consulters),
offers information regarding differences between those who consult for their pain and those who
do not. This research therefore, is a step towards better recognising and consequently managing

these pain syndromes in primary care.

1.2.3 Tool for future research

The finalised recurrent regional consulter criteria could be used to identify cases for future
research using medical record data, either as a way to identify potential study participants or as a

mechanism for identifying cases in order to evaluate the effectiveness of available interventions.
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1.3 Overview of methods and datasets

To satisfy the project’s aims and objectives, there are four conceptual stages to the research: 1.
Preliminary research; 2. Development of the consultation-based CWP criteria; 3. Validation of the

criteria; and 4. Application of the criteria.

The preliminary stage identifies alternative prevalence figures to be used as comparisons for
those generated by the criteria. General population figures for CWP and FM are identified via a
systematic review of existing literature. Prevalence of recorded non-specific (i.e. with no clear
established underlying alternative diagnosis) generalised musculoskeletal pain conditions related
to CWP (e.qg. fibromyalgia, generalised osteoarthritis) are calculated from routinely coded general

practice data to establish a measure of ‘recognised’ CWP in primary care.

The development and validation stages of the project overlap. The recurrent regional consulter
(RRC) criteria are developed and tested using primary care consultation data and linked survey
data. First, three lists of regional musculoskeletal Read codes are tested with the criteria (Table
1.1), and then the criteria’s consultation patterns (number of regions consulted for and time taken

to identify RRCs) are explored.

In the validation stage of the project we test the construct validity of the RRC definition as a
measure of CWP (by investigating: age and gender distribution, comorbidity, somatic symptom
count, frequent attendance, and self-reported health status), and we investigate the association of

RRC status with self-reported CWP status.

Finally, we apply the RRC definition in the final stage of the project to examine the epidemiology of

consultation-based CWP and to identify changes in health and pain status over time for RRCs.

The study uses two datasets: The Consultations in Primary Care Archive (CiPCA) and the North

Staffordshire Osteoarthritis Project (NorStOP).
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1.3.1 CIPCA

Routinely recorded primary care morbidity data stored in CiPCA is used to develop and test the
criteria, and explore the epidemiology of RRCs identified using refined criteria. The CiPCA dataset
contains anonymised primary care consultation data from 10 to 13 (depending on year) general
practices in the North Staffordshire area of the UK. Information stored includes a unique patient
identifier, the event date, the Read code and Read term for the complaint or complaints
addressed during the consultation, and free text entered by the clinician to document the
consultation. The practices involved are part of the Keele GP Research Partnership, consequently
routine clinical data recorded by the practices are regularly audited by the informatics team from
the Research Institute of Primary Care and Health Sciences at Keele University (Porcheret et al,
2004). Prevalence of musculoskeletal conditions in CiPCA has been demonstrated to be similar to
that of larger national primary care consultation databases (Jordan et al. 2007) and international

databases (Jordan et al. 2013). Further detail is given in Chapter Four, section 4.3.1.

1.3.2 NorStop

The NorStOP project is a large prospective cohort study of people aged 50 and over.
Respondents were recruited from the registered populations of six general practices from the
Keele GP Research Partnership which is supported by the North Staffordshire Primary Care
Research Consortium. Baseline, three-year and six-year demographic, generic and
musculoskeletal postal questionnaire responses have been collected (Thomas et al. 20044,
Thomas et al. 2004b, Thomas et al. 2007, Jordan et al. 2008). These responses have been linked
to the medical records of those respondents who consented. Medical record linking allows
comparison of self-reported CWP status against consultation-based CWP (recurrent regional
consulter) status as one method of validating the criteria. In addition, NorStOP is used to
determine changes in pain and general health status of RRCs. Further details of the NorStOP

study are given in Chapter Seven, section 7.3.1.
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1.4 Thesis synopsis

A synopsis of the content of each chapter is provided below:

Chapter 2

Background

Chapter Two provides a summary of the background literature on CWP including a review of the
original research by Rohrbeck (2007) where the consultation-based CWP criteria were initially
proposed. The chapter aims to justify the main aims of the thesis, present the challenges faced in

achieving them, and present the previous work on which the thesis builds.

Chapter 3

A systematic review and meta-analysis of the prevalence of CWP in the general population
Chapter Three describes a systematic review and meta-analysis of the prevalence of CWP in the
general population. One of the main difficulties in developing a strategy to identify a particular
group of patients using consultation data is how best to judge the quality of the consultation-
based criteria used. One approach to assess how well the RRC criteria perform is to compare
prevalence figures for consultation-based CWP (RRC) with population figures derived from a

systematic review of existing literature.

The review aims to determine variation in CWP prevalence by age, gender, criteria used to
defined CWP, and geographical location. Determining age and gender variation offers a profile of

self-reported CWP in the community to compare with consultation-based CWP (RRC).
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Chapter 4

Coding prevalence of non-specific generalised musculoskeletal pain in primary care
Chapter Four presents the results of a preliminary study to establish the recorded prevalence of
non-specific (i.e. with no clear established underlying alternative diagnosis) generalised
musculoskeletal pain conditions related to CWP. This offers a crude measure of ‘recognised’ CWP
coding in primary care, and offers figures for comparison with those for ‘unrecognised” CWP

determined by the RRC criteria.

Chapter 5

Code list development

Chapter Five presents work to develop and test the list of morbidity codes used by the RRC
criteria. The original Rohrbeck recurrent regional consulter (RRC) definition used a list of 147
morbidity codes. This study aims to test and develop the existing RRC definition by defining RRCs
using: i) the original short code list (RRC-Rohrbeck); ii) all regional musculoskeletal morbidity
codes (RRC-all); and iii) the list of all regional codes excluding any identified by clinicians as
unlikely to represent CWP (RRC-clinician). A case-control study is undertaken. RRCs identified
using the three lists of morbidity codes are compared with controls. Controls are patients
consulting for a musculoskeletal problem in one region only (axial, upper limb or lower limb)
during the five-year study period. RRCs and controls are compared on: five-year prevalence,
variation in age and sex distribution, number of recorded somatic symptoms, comorbidity,
consultation rates, frequent attendance, and recording with recognised alternative diagnoses. To
establish a measure of the degree of ‘recognised’ generalised pain within the three groups of
cases, the proportion of RRCs recorded with non-specific generalised pain conditions (e.g.

fibromyalgia, generalised osteoarthritis) is also investigated.
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Chapter 6

Distribution of painful body regions and relationship to recognised generalised pain in
primary care of RRCs

Using the Rohrbeck criteria RRCs can either be recorded with two (axial and, either upper- or
lower-limb) or three (axial, upper- and lower-limb) body regions. Chapter Six investigates the
distribution of two- and three-region consulters in those patients fulfilling the RRC criteria using the
three code lists developed in Chapter Five. Furthermore, two- and three-region RRCs are

compared to assess whether patients with consulting for all three sites are more severely affected.

Chapter Six also compares recognised CWP (patients recorded with non-specific generalised
pain codes) with unrecognised CWP (RRCs) in primary care, to quantify the degree of overlap

between the two and to establish similarities and differences in patient profiles.

Finally, Chapter Six brings together the estimates for community CWP prevalence from the
systematic review in Chapter Three, with recorded non-specific generalised pain coding from
Chapter Four, and its overlap with RRC prevalence established in Chapter Five. This offers scope

for establishing how much recurrent regional consulting might under- or over-estimate CWP.

Chapter 7

Association of recurrent regional consultation with self-reported pain status

Chapter Seven presents work undertaken to explore the association between self-reported
widespread pain status and RRC status. In this phase of the project the three groups of RRCs
identified by the code lists presented in Chapter Five are further validated in two processes. One
approach tests the association of self-reported CWP status with consultation-based CWP (RRC)
status. The other approach compares self-reported and consultation-based (number of
consultations, number of recorded somatic symptoms, frequent attendance) health measures in

RRCs with those in participants self-reporting CWP.
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Chapter 8

Time taken to identify recurrent regional consulters

Chapter Eight aims to investigate whether RRCs can be identified over a shorter timeframe than
the five-year threshold set by Rohrbeck’s original criteria. The first analysis presented in this
chapter compares RRCs identified after three years, between three and four years, and between
four and five years. This analysis establishes how many patients might be missed by revising the
criteria to three or four years, and whether those fulfilling RRC criteria earlier have more severe
problems. The second analysis presented in this chapter investigates the effect of removing the
requirement for regional consultations in three separate years from the RRC definition. This
establishes how much sooner RRCs can be identified, and the number of extra patients picked-up
by removing the requirement for consultations in three separate years. The extra RRCs identified
by removing the separate years requirement are compared with established RRCs to determine

whether the extra patients identified still fit the RRC profile.

Chapter 9

Characteristics of recurrent regional consulters and changes in health over time
Chapter Nine describes the demographic and socioeconomic characteristics of RRCs identified

using the final criteria, and changes in their self-reported general health and pain over time.

Chapter 10

Discussion
The final chapter draws together all the strands of thesis to present a summary of the findings, a
discussion of the work as a whole, its conclusions, recommendations for future research, and a

critical reflection of its strengths and limitations.

11
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Chapter 2
Background

2.1 Introduction

This chapter aims to present a synopsis of the background literature to: i) justify the central
objective of this thesis, which is to develop a means of identifying chronic widespread pain (CWP)
patients in general practice using their routinely recorded primary care data; ii) present the

challenges faced in achieving this; and iii) present the previous work that this thesis builds upon.

First, we will construct an argument for the importance of identifying CWP in primary care. We will
define CWP, outline its historical context, controversy about its existence and diagnosis, and
discuss its natural history and management, to advocate that CWP is a valid diagnosis and that, if
patients can be identified, then effective interventions are available. Moreover, this chapter will
show where a new primary care consultation based definition of CWP (developed in this thesis)

will fit in with existing case phenotypes.

We will then discuss morbidity coding in primary care to understand the challenges of identifying
a controversial diagnosis using routinely recorded data. We will describe Read codes, the system
used to record primary care morbidity data in the UK, and we will discuss how specific

phenotypes may be identified from the data.

Finally, we will present the criteria originally developed by Jens Rohrbeck (2002) to identify CWP
using primary care data (consultation-based definition of CWP). We will discuss the limitations of

the criteria in order to present the case for developing them further.

12
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2.2 Chronic widespread pain

Chronic widespread pain (CWP) is the fundamental symptom of fiboromyalgia (FM). Both present
with longstanding multisite pain that may be associated with additional physical symptoms such
as fatigue, psychological distress, and concentration problems. CWP and FM have been
described under the umbrella heading of functional somatic syndromes. The term functional
somatic syndrome has been used to describe conditions with physical symptoms that have no
currently accepted biomedical explanation (Nimnuan et al. 2001a). There are a number of
physical symptoms (such as fatigue, psychological distress and concentration problems) that
have been observed to appear across the different manifestations of functional somatic
syndromes (Aggarwal et al. 2006) leading some to suggest a common underlying condition with

varied presentations (Nimnuan et al. 2001a).

There has been no extensive review of the reported prevalence of CWP, but it has been estimated
to affect 10-11% of the general adult population and is seen more frequently in women (Davidson
2010). It has been defined in a number of ways. A common definition of CWP uses the 1990
American College of Rheumatology (ACR-90) criteria for FM and defines CWP as pain, lasting
three months or longer, located axially (cervical spine, thoracic spine, anterior chest or low back),
above and below the waist, and on the left and right sides of the body (Wolfe et al.1990). Using
the 1990 ACR criteria, FM diagnosis requires CWP in addition to a minimum of 11 tender-points

from a possible 18 anatomical sites.

In 2010, the American College of Rheumatology published an alternative set of criteria
(ACR-2010) (Wolfe et al. 2010), meant to be used clinically, which emphasised the importance of
the somatic symptoms (e.g. fatigue, waking unrefreshed, cognitive symptoms) which have been
associated with FM. The ACR-2010 criteria dispensed with tender point examination and instead
used a measure of the widespread-ness of pain, and a measure of the number of somatic
symptoms experienced such as fatigue and cognitive impairment. The new criteria place FM at

one extreme on a spectrum of polysymptomatic distress.

It is considered by many that the relationship between FM and CWP is one of gradation rather
than of categorical distinction (Macfarlane 1999b, section 2.2.2), so much of what can be said of

FM will also be true for CWP. Therefore, due to the intimate relationship of the two conditions,
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some of the following section presents research and debate around the FM concept rather than

CWP specifically.

2.2.1 Historical context

Accounts of widespread musculoskeletal pain associated with fatigue and psychological
disturbances have a long history in medical literature (Reynolds 1983, Inanici and Yunus 2004).
However, it was not until the second half of the twentieth century that what we might recognise as
modern fibromyalgia began to be discussed under the name ‘fibrositis’ (Traut 1968, Smythe
1972), a term first used by William Gower in 1904 to refer to regional musculoskeletal symptoms,
or ‘muscular rheumatism.’ Fibrositis was used as a catch-all diagnosis for pain of almost any origin
until the 1950s (Reynolds 1983, Block 1999, Wolfe and Wallit 2013). Then, between the fifties and
early seventies, first Graham, then Traut and Smythe (Inanici and Yunus 2004) applied the term to
a syndrome of musculoskeletal pain and tender points, but it was not until 1976 that the term

fibromyalgia was first used (Hench 1976).

In fibrositis and fibromyalgia, the late twentieth century researchers had unwittingly revived a
condition described by the neurologist George Beard in the 1880s as neurasthenia (Beard 1894,
Wessely 1990). In his treatise on nervous exhaustion, neurasthenia was presented as condition of
fatigue and multiple physical symptoms (including musculoskeletal pain), which he attributed to

the daily stress of life.

Over the years, the relative weight attributed to tender points versus somatic symptoms has
oscillated between case definitions. In the modern literature, Smythe was the first to use tender
points as a diagnostic standard. In 1972 he described fibrositis as generalised pain, fatigue, poor
sleep, morning stiffness, emotional distress, and multiple tender points. The tender point sites
were further clarified in Smythe and Moldofsky’s 1977 publication, where the definition required a

tender point count of 12 out of 14 sites.

The first research based definition of FM was published in 1981 by Yunus and colleagues, who
had undertaken a case-control study of 50 FM patients and 50 matched controls with no history of
musculoskeletal conditions. The Yunus et al. criteria, in contrast to Smythe’s focus on tender point

count, put more weight on symptom history than on tender points.
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The publication of the 1990 American College of Rheumatology (ACR-90) definition (Wolfe et al.
1990) heralded a new era for FM. Developed by a multicentre study and with the backing of a
respected scientific body, this new definition acquired a credibility, which allowed it to become
the ‘official’ case definition for FM (Wolfe and Walitt 2013). A more uniformly accepted approach
to FM diagnosis provided a common language and a framework for researchers to share
observations and develop theories for understanding FM and CWP. The ACR-90 FM criteria relied

on widespread pain and a tender point count, dispensing with any need for a symptom history.

2.2.2 Currently used case definitions

The most frequently used definition of CWP is the ACR-90 definition. However, the ACR-90
definition has been criticised for being too inclusive and not accurately reflecting truly widespread
pain. This prompted Macfarlane and colleagues to offer a refinement of the criteria in 1996
(Macfarlane et al. 1996a). This more strict case definition has been termed the Manchester
criteria. The Manchester criteria define chronicity as persistent or recurrent pain for more than
three months of the last year. Like the ACR-90 criteria, pain must be present in at least two
contralateral body quadrants however, to reflect a more diffuse pattern of pain, for a body
quadrant to be deemed positive, pain must be present in at least two regions of that quadrant.
Hunt et al. (1999) suggest that while the ACR-90 criteria are useful in a clinical setting, the
Manchester definition offers greater comparability between epidemiological studies, since the
more stringent criteria define a more distinct syndrome. Patients satisfying the Manchester criteria
are more likely than those satisfying the ACR-90 criteria alone to complain of additional symptoms
such as psychological disturbance, fatigue, sleep problems and to have tender points
(Macfarlane et al. 1996a). Those satisfying the ACR-90 criteria alone were argued to be more
similar to patients with regional pain complaints. This suggests that the Manchester criteria are
identifying patients more likely to fit the construct of CWP however, there has been little uptake of
the criteria by the research community. Nevertheless, the importance of the symptoms seen more
frequently in those satisfying the Manchester criteria has been recognised by their incorporation

into the new 2010 ACR FM criteria (Wolfe et al. 2010).

Despite their popularity, and while high tender point counts have been associated with distress

(Croft et al. 1994, McBeth et al. 1999), there have been a number of other criticisms of the ACR-90
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criteria. Some have suggested that there were difficulties with conducting the tender point count,
that some clinicians did not use tender points to diagnose FM (Wolfe 2003, Katz et al. 2006) and
that the pre-eminence of the tender point count ignored other physical symptoms associated with
FM (Crofford and Clauw 2002, Wolfe 2003). The threshold 11 out of 18 tender points was also
described as an arbitrarily defined cut-off (Croft et al. 1996, Fitzcharles 1999) that failed to
recognise a spectrum of pain and distress (Schochat et al. 1994); indeed, ‘by placing diagnosis at
the end of the severity spectrum we lost the appreciation of the spectrum itself’ (Wolfe 2003, p.

1671).

In 2010 therefore, a new set of case criteria were published (ACR-2010, Wolfe et al.). The
ACR-2010 criteria removed the need for tender point examination, included somatic symptoms,
and offered a scale to measure polysymptomatic distress. In removing the need for tender point
examination, the new criteria are arguably more practical in primary care. The new criteria use a
‘widespread pain index’ which assesses the presence of pain in 19 body regions, resulting in a
score between zero and 19. A measure is also made of symptom severity. Fatigue, waking
unrefreshed, and cognitive symptoms are specifically assessed and each assigned a score
between zero (no problem) and three (severe problem). The number of somatic symptoms
reported is also scored from zero (no symptoms) to three (a great deal of symptoms). The scores
for the three individual symptoms (fatigue, waking unrefreshed, cognitive symptoms) are added to
the score for the number of symptoms reported to produce a figure for symptom severity between
zero and 12. For a diagnosis of FM, symptoms should have been present for at least three months
with no alternative explanation for the pain and either: i) a widespread pain index of seven or over,
and symptom severity of five or more; or ii) a widespread index of between three and six, and

symptom severity of nine or more.

The scoring used in the ACR-2010 definition suggests that FM is part of a spectrum of medically
unexplained pain disorders rather than a discrete, isolated condition. To investigate this, Wolfe
and colleagues (2013) summed the 0-19 widespread pain index score with the 0-12 symptom
severity score to produce a 0-31 polysymptomatic distress score that they used to test the
association of polysymptomatic distress with various self-reported health and social outcomes.

Results supported the hypothesis, demonstrated by other studies (Hauser et al. 2009¢, Croft et al.
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1996), that fibromyalgia is a continuum disorder. Seen in this light CWP is a less severe

manifestation on the same spectrum.

2.2.3 Recognition and acceptance

a. Controversial diagnosis

With the predominant model applied in medical practice being biomedical (Wade and Halligan
2004) it is perhaps no surprise that a condition with no pathognomonic markers has been a
controversial one. The biomedical model of disease focuses on physical (somatic) causes of
illness and offers no role for psychological or social influences on health. It sees illness as having
an underlying cause that, once removed, will result in a return to health. In this paradigm a
syndrome with no objective biomedical markers, such as FM/CWP, simply does not exist.
However, research has shown that doctors try to rely on a biomedical view when dealing with
patients experiencing FM (Hellstrém et al. 1998), choosing to focus on symptoms that are

manageable within a biomedical context.

The biomedical model is often contrasted with the biopsychosocial model championed by George
Engel (1977). The biopsychosocial model recognises psychological and social influences on
health and dissolves the mind-body split. Following a qualitative study of doctors’ attitudes to
fibromyalgia, Hellstrom and colleagues (1998) recommended applying a patient-centred
(biopsychosocial) model to managing interactions with FM patients. They suggest that patients
would benefit from help to manage difficult life-situations rather than efforts to understand their

symptoms using a biomedical framework.

Many though, have questioned the validity of a painful condition in the absence of measurable
clinical abnormality (Ehrlich 2003a, Gordon 2003). In 2009, in what Wolfe (2009a) called the
‘fibromyalgia wars’, the pages of the Journal of Rheumatology saw a spirited debate on the topic.
Sarkozi (2009) described FM as ‘the fallacy of the pain from nowhere,” arguing that spontaneous
central sensitisation cannot appear without a stimulus. Others countered with examples of widely
accepted conditions with a similar pattern, including phantom limb syndrome and post herpetic
neuralgia (Shir and Fitzcharles 2009b), and offered evidence from published research of
disturbed biomedical markers in FM, including abnormalities in functional magnetic resonance

imaging, increased substance P in the cerebrospinal fluid, and abnormalities of the hypothalamic
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pituitary axis (Harth and Nielsson 2009). Meanwhile, others questioned whether a debate about
the biomedical validity of a disease is relevant, suggesting that, using a biopsychosocial
approach, iliness exists if there is suffering (Wade and Halligan 2004), and few can question that

there is suffering in chronic pain.

In an essay on what he termed ‘the medicalization of misery,” Hadler (2003) argued that
musculoskeletal pain is a normal experience of the human condition, going on to suggest that
individuals choose to be patients because their ability to cope with this normal pain is challenged
by ‘the psychosocial context in which the pain is suffered’ (Hadler 2003, p.1668). This theory is
supported by the observation of increased rates of CWP and FM in war veterans (The lowa
Persian Gulf Study Group 1997, Barrett et al. 2002), survivors of a major train crash (Buskila et al.

2009), and following childhood trauma (Hauser et al. 2011, Jones et al. 2009).

If the patient in distress is offered the fibromyalgia label by the physician then Hadler suggests
that the patient ‘learns to be a patient with fibromyalgia’ (Hadler 2003, p.1669). In this context,
fibromyalgia may be termed a socially constructed iliness; a collusion between doctor, patient,
academic, and the pharmaceutical industry (Hadler and Greenhalgh 2005, Wolfe 2009a). The
patient is offered legitimisation, which may lead to social gain, or even medical insurance
compensation (Thorson 1999, Wolfe 2009a). The doctor, rather than feeling unable to help, can
offer diagnosis and treatment (Fitzcharles 1999). The academic has a topic to research and
treatments to develop, and the pharmaceutical industry a market to sell to (Wolfe 2009a). The
concept of FM as disease is maintained by the interested parties. However, evidence suggests
that few physicians recognise FM as a valid diagnosis (Blotman et al. 2005, Kumar and Pullar
2003, Arshad and Ooi 2007, Kamoun et al. 2010), and some contend that, ‘the pharmaceutical
industry was, until quite recently, conspicuous by its absence’ in fibromyalgia research (Harth and

Nielson 2009, p.2837).

Similar arguments of social construction have been levelled at psychiatric illnesses (Eisenberg
1988). Indeed in labelling FM a social construct, Hadler and Greenhalgh (2005) were seeking to
place it in a social context and caution against the dangers of labelling. It was Hadler’s (2003)
hope that if a patient accepted the contribution of their mind to their symptoms, they might be

afforded some comfort, rather than what he saw as a counterproductive medicalisation of their
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symptoms. However, White (in Wessely and White 2004) cautions against telling a patient they
have a psychosomatic disorder, arguing that it is detrimental to the doctor-patient relationship,
and suggesting that to most patients, ‘psychosomatic means malingering’ or ‘all in the

mind.’ (Wessely and White 2004, p.96).

Ehrlich (2003a) argued that labelling a patient with FM becomes counterproductive to coping
since the social context of the label perpetuates the condition, Quintner and Cohen stated that it is
‘a label so easily abused as to have become meaningless’ (1999, p.1092), and Wolfe (2009a) has
asserted that the FM label contributes to medicalisation and creates an overall societal burden,
causing problems including: increasing disability, corrupting scientific research, and increasing
medical costs and treatments. Contrary to this, research suggests that the FM label does not have
an adverse long-term effect (White et al. 2002a) and two UK-based studies (Annemans et al.
2008, Hughes et al. 2006) have found that GP visits, investigations and prescriptions decreased

initially after diagnosis however, consultations increased again two to three years post-diagnosis.

There has been much criticism of the ACR-90 criteria due to the circular logic used to arrive at the
definition (Cohen 1999, Quintner and Cohen 1999). The criteria were developed by ranking
symptoms and then applying the diagnostic label to reiterations of the same presenting symptoms
(Hadler 2003). They were judged to offer no insight into possible pathological mechanisms and to
have been validated by ‘a circular argument in which the evidence on which the construct is
based is taken as proof of its veracity’ (Cohen and Quintner 1993, p.906). Goldenberg (1995)
challenges that expert opinion will form the gold standard for any illness without objective clinical
findings. Psychiatric diseases are defined by ‘validated diagnostic classifications based solely on
symptoms’ (Goldenberg 2004, p.634) and until we find a reliable biomarker, a clear case

definition provides a useful framework and a common language for research.

Most medical specialities have a defined condition for which there has been no clear explanation,
for example: rheumatology has fibromyalgia, gastroenterology — irritable bowel syndrome,
neurology — tension headaches, dentistry — temperomandibular joint syndrome, and general
medicine — chronic fatigue syndrome (Escobar et al. 2002). They have been known under a
variety of umbrella labels including: medically unexplained syndromes, functional somatic

syndromes, and psychosomatic or somatoform disorders. Most are seen more commonly in
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women, they often respond to similar interventions (Wessely et al. 1999), often share common
symptoms such as fatigue, cognitive impairment and psychological distress, and individuals with
one are at increased risk of developing another (Aaron et al. 2000, Aggarwal et al. 2006). This has
led some to question a common underlying pathology giving rise to varied clinical presentations
(Wessely et al. 1999, Aaron et al. 2000). However, others have argued against the uniting of
functional somatic syndromes into a common condition, asserting that study of the individual
discrete disorders offers greater insight into aetiology, the development of better treatments, and

more accurate predictions of prognosis (White in Wessely and White 2004).

However, Peter White (2010) suggests that the truth may be more complex and maintains that
future investigation will be enhanced by studying both the similarities and the differences between
syndromes. The road to our future understanding will therefore come from recognising and
researching both the commonalities and heterogeneities between these conditions. This idea is
supported by a recent study (Lacourt et al. 2013) using cluster analysis to define groups within a
sample of 394 individuals with functional somatic syndromes. Evidence was found to support both
an overall common condition differentiated by symptom severity, and multiple specific syndromes

differentiated by symptom specific patterns.

The categorical nature of the FM case definition has provoked debate. Some argue that the
ACR-90 definition wrongly implies a binary state of presence or absence (Wolfe 2009a). The
ACR-90 definition has a discrete cut-off point that determines who has FM and who does not. It is
argued that this dichotomy fails to represent the continuum of polysymptomatic distress felt to be
part of FM (Wolfe 2003). This theory ties in with the argument of FM as one manifestation of a
common functional somatic syndrome, since a categorical case definition based only on
widespread pain does not place FM in context with other functional somatic syndromes. Wolfe
states that by limiting diagnosis to the extreme we overlook the spectrum, ‘the range of human
distress that exists across all illness and persons, not just in those with 11 tender points’ (Wolfe
2003, p.1671). This argument, as well as a perceived problem with conducting tender point
counts, was part of the rationale for developing the ACR-2010 FM criteria (Wolfe 2010). By using a
combination of symptom severity and a quantitative measure of widespread pain the ACR-2010
criteria were intended to offer a FM symptom scale (Wolfe et al. 2011a), rather than simply a

binary classification.
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There may be controversy regarding the biomedical basis of fioromyalgia, the influence of society
on its symptoms, the effect of the FM label, the tautology of the ACR-90 definition, and whether FM
should be considered a discrete clinical entity. However, much of the preceding debate seems to
conclude that regardless of disagreement, there is a group of people experiencing distress, and
whether or not current labels and classifications are appropriate, they serve as a useful starting

point for continued research and debate.

b. Awareness and accuracy of diagnosis

Doctors have reported inadequate formal training in FM (Buskila et al. 1997b, Kamoun et al. 2010,
Arshad and Ooi 2007). In an international survey (Perrot et al. 2012) of 1,622 doctors, 53%
admitted to difficulty in diagnosing FM, 54% reported inadequate FM training, and awareness of

the ACR criteria ranged from 32% for psychiatrists to 83% in rheumatologists.

Surveys investigating awareness of diagnostic criteria have found generally poor levels of
knowledge. In France (Blotman et al. 2005) 46% of GPs surveyed did not know the ACR-90
criteria and 17% did not believe widespread pain to be a characteristic feature. In a comparable
study in Israel (Buskila et al. 1997b), only 55% of GPs knew that FM was associated with
widespread pain and only a quarter were familiar with the tender point count, while in Tunisia

(Kamoun et al. 2010) only 14% were familiar with the ACR-90 criteria.

Blotman et al.’s (2005) French survey of clinicians found that while the majority (96-98%) believed
in the existence of FM, only 23% of rheumatologists and 33% of GPs considered it to be a
disease. Similarly, in both Scotland (Kumar and Pullar 2003) and Southeast Asia (Arshad and Ooi
2007) the majority of rheumatologists believe FM to be a distinct clinical entity but not a
pathological disease. However, in Tunisia, (Kamoun et al. 2010) only 17% of GPs recognised FM

as a clinical entity.

Given the controversy surrounding the FM diagnosis, a reported lack of formal training, the limited
awareness of diagnostic criteria, and the variety of perceptions regarding the status of FM as a
distinct clinical or pathological entity, it should come as no surprise that the diagnostic accuracy
of primary care physicians has been low. One study in Canada (Fitzcharles and Boulos 2003)
found only 34% of patients referred to a rheumatologist with a FM diagnosis were correctly

diagnosed and another study found only 12% (Gamez-Nava et al. 1998). In contrast, a more
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recent study in Israel (Shleyfer et al. 2009) found agreement between GPs and rheumatologists in

71% of FM cases.

c. Attitudes

While their reasons might be uncertain, physicians are uncomfortable with medically unexplained
syndromes. Most GPs find patients with medically unexplained symptoms challenging to manage
(Reid et al. 2001a). Doctors have referred to these patients as ‘difficult’ or ‘heartsink,” and report
problems in conducting consultations with them (Ring et al. 2005). Hellstrom et al. (1998) found
that doctors struggled with clinical uncertainty and the desire to apply a biomedical paradigm to
FM, and prioritised a technical diagnostic approach to avoid the risk of missing important
alternative diagnoses. The primacy of diagnosis was also noted by Ring and colleagues (2004),
who found that patients with medically unexplained syndromes received disproportionate levels of
physical intervention, proposed more often by their GPs than by themselves. There has been
concern that the therapeutic relationship may be damaged by suggesting to a patient that their
symptoms have a psychological component (White in Wessely and White 2004). However patients
with medically unexplained symptoms have been shown to offer cues concerning psychological
difficulties that are not picked-up by their physicians (Salmon et al. 2004). It is possible therefore
that it is the doctors, not their patients, who are uncomfortable with moving away from the

biomedical paradigm.

2.2.4 Natural history and long-term health outcomes

Research suggests that musculoskeletal pain exists on a continuum from single- to multisite pain
(Kamaleri et al. 2008a, 2008b). Multisite chronic pain has been found to be more common than
single-site chronic pain (Carnes et al. 2007) and evidence suggests that progression from local to
widespread pain is common (Forseth et al. 1999, Kamaleri et al. 2009, Kindler et al. 2010).
Increasing numbers of pain sites have been observed to be related to reduction in overall health,
poor sleep quality, psychological distress (Kamaleri et al. 2008b), and numbers of reported
somatic symptoms (Coggon et al. 2013). This suggests that CWP and FM exist at the opposite

end of a spectrum from single-site pain with no additional symptoms.

Evidence suggests that FM and CWP often show a persistent and recurrent pattern. Between a

third and half of CWP patients reported persistent CWP at follow-up intervals of between one and
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seven years, and only 11-16% had no pain at follow-up (the remaining patients complain of
regional pains at follow-up) (Macfarlane et al. 1996b, McBeth et al. 2001a, Bergman et al. 2002,
Papageorgiou et al. 2002). Risk factors identified for persistent CWP have included increasing
age (Macfarlane et al. 1996b, Bergman et al. 2002, Papageorgiou et al. 2002), increased number
of painful regions or high tender point count (Macfarlane et al. 1996b, Bergman et al. 2002),
psychological distress and fatigue (Macfarlane et al. 1996b, McBeth et al. 2001a), additional
physical symptoms (Macfarlane et al. 1996b, Papageorgiou et al. 2002), family history of chronic
pain (Bergman et al. 2002), and illness behaviour characterised by frequent attendance to

primary care (McBeth et al. 2001a).

Consistent with the spectrum theory of CWP/FM, outlook in FM is worse than in CWP. White and
Harth (2001) reviewed six follow-up studies of FM and concluded that complete remissions of FM
are rare. In a recent study (Walitt et al. 2011), 1,555 FM patients under the care of a speciality
clinic were followed-up biannually for up to 11 years. Overall 10% of patients reported a
substantial improvement and 15% a moderate improvement in pain however, pain worsened in
39% of patients. Over the duration of the study period patients fluctuated between positive and
negative on the ACR-2010 criteria. There was a general trend for continued high levels of self-
reported symptoms and distress for most patients with only slight improvement over time. This is
consistent with a six-centre study (Wolfe et al. 1997) following up FM patients at seven years.
Severity of pain, functional disability, sleep disturbance and psychological status varied little over

time.

Overall prognosis and outcome in FM and CWP are poor. In addition CWP has been associated
with long-term increased mortality, particularly as a result of cancer (Macfarlane et al. 2001,
McBeth et al. 2009), although other studies have not found such an association (Andersson 2009,

Macfarlane et al. 2007).
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2.2.5 Consultation behaviour

Seventy-two percent of individuals with ACR-90 defined CWP reported having consulted their GP
for their pain (Macfarlane et al. 1999). CWP patients have been found to consult more frequently
than patients with no pain, independent of their level of psychological distress (Kadam et al.
2005), suggesting that frequent attendance is a feature of CWP. Indeed research has
demonstrated an association between CWP and help-seeking behaviour for health problems

(Gupta et al. 2007).

Frequent attenders are more likely to have musculoskeletal problems than controls (Jyvésjarvi et
al. 1998, Karlsson et al. 1994) and research demonstrates that 20-30% of frequent attenders have
medically unexplained symptoms (Smits et al. 2009, Reid et al. 2001a) or are considered to be
somatisers (Karlsson et al. 1997, Jyvasjarvi et al. 2001). It is estimated that 80% of clinical work is
taken up by 20% of patients (Smits 2009), therefore, identifying and managing patients with CWP

appropriately in primary care has the potential to reduce workload.

2.2.6 Management

An extensive systematic review commissioned by EULAR (European League Against
Rheumatism) (Carville et al. 2008) looked at 146 studies that investigated management
approaches to FM. A multidisciplinary approach, using an individualised combination of
pharmacological and non-pharmacological therapies was recommended. Recommended
pharmacological interventions included tramadol, paracetamol, weak opioids, antidepressants,
tropistetron, pramipexole, and pregabalin. Recommended non-pharmacological therapies
included individually tailored exercise programmes, cognitive behavioural therapy, and heated
pool treatment. The review also highlighted the importance of a comprehensive assessment of
pain, function, and psychosocial context in the diagnosis and management of FM. Given the
recommendation of a multidisciplinary tailored approach to management, Glennon (2010) argues
that GPs are in a strong position to diagnose and select which therapies are best suited to

individual patients. This highlights the importance of recognising FM and CWP in primary care.

Research suggests that new-onset CWP is increased in individuals with multiple physical
symptoms, sleep problems, adverse life events, help-seeking behaviour for health problems,

(Gupta et al. 2007), and other features of somatisation (McBeth et al. 2001b). Further, persistent
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CWP was also associated with psychological distress, fatigue, and other features of somatisation
(McBeth et al. 2001a). This suggests that modification of these risk factors may be a useful target
for intervention. Indeed, a recent trial (McBeth et al. 2012) showed telephone delivered cognitive
behavioral therapy to offer significant improvements in outcomes (compared to those treated with
graded exercise, combined intervention, or treatment as usual) for CWP patients. This implies that
if we were able to identify patients at risk of CWP we might be able to reduce progression of

symptoms towards the extreme end of the spectrum of polysymptomatic distress.
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2.3 Morbidity Coding

In the UK in order to be able to retrieve meaningful information from the primary care electronic
medical record, each patient encounter is summarised using codes that correspond to a standard
set of clinical terminology. This allows electronic medical records to be used for tasks such as:
clinical decision support, audit, research, and governance (Benson 2002). The majority of UK
primary care electronic medical record systems use the Read clinical classification or ‘Read
codes’ (Simpson et al. 2007, Benson 2002). The codes are alphanumeric strings up to five
characters long. Each code is a unique identifier to a preferred clinical concept that can also be

labelled with additional synonymous terms.

Read codes are organised into chapters, reflected by the first character of the code. The
numerical chapters (0-9) represent history and examination findings, clinical procedures
(investigations or therapeutic procedures) and administrative codes. The chapters denoted by
letters represent diagnostic classifications, for example, Chapter A contains codes for infectious
diseases and Chapter N for musculoskeletal and connective tissue diseases. Each additional
character adds more detail, allowing increasing granularity down to five hierarchical levels, so
each ‘child’ code represents a more detailed diagnosis than its parent code. For example,
chapter heading G represents circulatory disorders, its ‘child’ code G3 represents ischaemic

heart disease, G30 acute myocardial infarction, and G300 acute anterolateral infarction.

Studies using routinely recorded medical record data rely on the quality of morbidity coding.

Quality varies and is subject to the influence of a number of barriers to accurate coding.

2.3.1 Quality of morbidity coding

There are limitations to the coding structure used in UK primary care. In a systematic review of
studies investigating the quality of primary care medical record data, Thiru and colleagues (2003)
found the ability of variables recorded (in GP records) to identify specific diagnoses or lifestyle
factors varied; with sensitivity of recorded variables ranging from 37% for accurate alcohol history
to 100% for prescribing data. In another systematic review Jordan et al. (2004) again concluded

that the quality of morbidity coding was variable, noting a higher quality of recording for
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conditions with clear diagnostic features (e.g. diabetes) than for conditions with more subjective

criteria (e.g. asthma)

The nature of morbidity coding may change over time. Following the introduction of the new
General Medical Services contract in 2004, substantial financial rewards were linked to a number
of quality indicators (Doran et al. 2006, Sutton & McLean 2006). The contract increased practice
income based on performance in areas of ‘quality’ identified in the Quality and Outcomes
Framework (QOF). The QOF identified 146 clinical and organisational benchmarks (Doran et al.
2008, Guthrie et al. 2006). Quality points were accrued by evaluation of a limited list of Read
codes from practice records (Williams and de Lusignan 2006). As the financial welfare of a
practice became intimately linked to it, there was new emphasis on coding. While the QOF may
have led to improvements in data quality in the domains it assesses, these improvements may not
have occurred in other clinical domains (Bayley 2005). Musculoskeletal morbidity was not
included in the QOF, so at best, it can only have an indirect effect on the reliability of coding for

these problems.

Of specific note to this thesis, a recent study (Salisbury et al. 2013), analysing video-recorded
primary care consultations, found that only 32% of musculoskeletal complaints were Read-coded,
while 85% were recorded in free-text notes. Problems in primary care frequently do not conform to
the biomedical framework that coding classifications model. Clinicians interviewed by de
Lusignan et al. in 2003 felt that applying a label to an unclear diagnosis had the potential to
stigmatise and failed to leave room for emergent diagnoses. It is also unreasonable to imagine
that any coding scheme could provide appropriate codes to cover every facet of the complex
human condition. New conditions may not yet have assigned codes; existing codes may not

provide the necessary level of detail.

Peat et al. (2005) suggest that coding may be a reflection of individual GPs’ diagnostic beliefs and
the patterns and context of their coding behaviour. Pearson et al. (1996) also hold this view,
arguing that inter-practice variation in coding observed in their study was likely to be due to
general practitioners’ different diagnostic approaches. In instances of clinical uncertainty, the
diagnostic practices of an individual clinician are likely to play a role in the codes they assign to

the patient’s problem.
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In the UK every time we interact with the health service we generate electronic data. Over 95% of
the UK population are registered with a GP (Bowling 1997) and in 2008 only 10% of the UK
population had private health insurance (Hawe et al. 2011, p.69). Consequently, routinely
recorded NHS data can be considered a fair approximation of the conditions for which the
general population presents to health care. Our electronic medical records therefore represent a
rich and pragmatic (since data are collected as part of everyday clinical practice) source of data
for research. However they must be used with an appreciation of the complexity of the
environment in which the data are created and entered, recognising that the accuracy of coding
will vary between patients, clinicians and practices. Specifically, in the context of this thesis, we
must recognise that evidence suggests many musculoskeletal complaints are not coded
(Salisbury et al. 2013), and coding of conditions with subjective case definitions is variable

(Jordan et al. 2004).

2.3.2 Using routinely recorded data to identify cases

Previous studies have used combinations of Read-codes to identify specific conditions in primary
care (Gray et al. 2003, Anandarajah et al. 2005, Linsell et al. 2006, Herrett et al. 2013). However,
while primary care records are indeed ‘goldmines for research’ (de Lusignan et al. 2006), using
Read-coded data for epidemiological research is not without problems. Like more traditional
health research, we need to decide exactly who it is we are interested in studying and what
exactly is the clinical phenotype we are interested in. Using either established disease definitions
(from existing literature) or expert consensus, we need to clearly define the outcome we are
interested in. Then we need to decide who has that outcome based on what is recorded in their
medical records; what combination of information available will represent that phenotype
(Faulconer and de Lusignan 2004). Sometimes morbidity codes available in the data will restrict
the individuals we can identify as either there is no specific code (as is the case for CWP) or the
coding scheme does not offer the level of granularity required. Finally, we need to check whether
the people our search strategy identifies actually have the phenotype we said we were trying to

find.

Deciding on code lists that will identify a particular phenotype is not easy and can involve

laboriously going through long code lists to ensure important codes have not been missed. A
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2003 study (Gray et al.) of Read codes used in diabetes management illustrates that, even for a
well-defined disease like diabetes, there is a wide range of codes in use. Twenty-five individual
diabetes codes were in use across 17 general practices, with only one code in use in all 17
practices. There are likely to be differences in coding and diagnostic practices, so different codes
are likely used by different clinicians to record the same clinical scenario (Hobbs and Hawker
1995). Some studies have made use of consultation patterns for specific codes, rather than
individual codes, to improve confidence in case identification (Rohrbeck et al. 2007, Marschall et

al. 2011).

Fortunately there are ways we can check whether the people our search strategy finds match the
phenotype we were aiming for (Faulconer and de Lusignan 2004). We can examine whether: i)
incidence or prevalence figures match what the literature predicts; ii) the patients we find have
profiles similar to those of the clinical phenotype we are intending to find (for example, do they
have a similar age and gender distribution, and do they have a similar risk profile?). In addition,
we can check with a relevant standard to see if the patients we are finding match, by: i) reviewing
a sample of case notes; ii) cross checking with relevant linked disease registries if available
(Herrett et al. 2013); or, iii) if appropriate, using self-reported data or making a clinical

assessment.

When interpreting the results of medical record studies we must therefore be aware of: i) the
challenges involved in phenotyping the symptom, condition, or syndrome of interest; ii) matching
that phenotype to the data available; iii) the accuracy of the data; iv) whether or not our search
strategy (the combination of codes or consultation pattern) identifies the phenotype we set out to
find; and v) how many of the cases we hope to find will have consulted for their problems. Clearly
there are implications here for our intention to identify a relatively ill-defined and controversial

condition like CWP using Read-coded data.
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2.4 |dentifying CWP in primary care

Due to the range of symptoms experienced and a multidisciplinary approach to treatment, many
authors have argued that FM and CWP should be managed in primary care (Endresen 2007, Shir
and Fitzcharles 2009a, Glennon 2010, Ghazan-Shahi et al. 2012). In a survey of 150 Canadian
rheumatologists 89% felt that GPs should be the main care provider in FM and 71% did not want
to retain ownership of FM (Ghana-Shahi et al. 2012). A survey of 284 UK GPs (Reid et al. 2001a)
concluded that, although patients with medically unexplained symptoms are difficult to manage,
the majority feel they should be managed in primary care. Further, CWP is common (10-11% of
the population), causes suffering and can be treated (section 2.2), and CWP patients have been
found to be frequent consulters (Kadam et al. 2005). |dentifying CWP in primary care is therefore
important. However, awareness, acceptance and recognition of FM/CWP by GPs varies (section

2.2.3).

There is no Read code listed for CWP, but a code does exist for FM. However, the disparity
between the community prevalence for FM and the number of reported cases of FM in UK primary
care suggests that the diagnostic label of FM is not often used in general practice (Gallagher et
al. 2004, Hughes et al. 2006). One explanation might be the controversial nature of FM (see
section 2.2.3), and another that some GPs are cautious about the wider implications of diagnostic

labelling (Bedson et al. 2004).

The underuse of the FM code may be justified by insufficient time in a routine primary care
consultation to undertake a full tender point examination. However, with the introduction of the
new ACR-2010 criteria, the diagnosis of FM is more accessible in this setting (Glennon, 2010).
Perhaps as the new criteria become more widely recognised and implemented in primary care,
the coding prevalence of FM in primary care will increase. Whatever the reason for the observed
disparity, we are left with the question of how consultations with these patients are being coded. It
has been suggested that patients who may fulfil the criteria for CWP are often diagnosed,
recorded and treated in primary care on the basis of the individual regional pain pattern that they
present with (e.g. shoulder or knee pain), rather than on the basis of an arguably more

appropriate generalised pain condition (Rohrbeck et al. 2007). Rohrbeck et al. suggested that
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patients who could potentially fit established criteria were being coded as multiple regional pain

complaints.

2.4.1 Existing criteria

Jens Rohrbeck, a GP Research Fellow at Keele University, and colleagues set out to map the
ACR-90 criteria for CWP to primary care consultation patterns for regional musculoskeletal pain
complaints (2002, 2007). He developed a search strategy to identify patients with CWP using
consultation patterns for a selected number of Read codes for musculoskeletal pain complaints

(Table 2.1).

Table 2.1 Rohrbeck RRC definition (2007).

In a period of 5 consecutive years a patient fulfils all of i)-iv):
i) Atleast 1 consultation for a musculoskeletal complaint in the axial skeleton (neck & back);
i) Atleast 1 consultation for an upper or lower limb complaint;
i) Atleast 1 consultation for a regional musculoskeletal complaint in each of 3 separate years;
iv) At least 4 consultations for regional musculoskeletal complaints in total during the 5 year
period.

Rohrbeck’s criteria can be thought of as having three dimensions:

1. Read codes: A list of regional musculoskeletal problem codes that potentially represent CWP.

2. Numeric limits: The number of episodes of pain consulted for over the specified timeframes.
These figures attempt to capture both the chronicity and the diffuse nature of pain. Chronicity
is represented by requiring that patients have at least four consultations for regional
musculoskeletal complaints during a five-year period, of which at least three must occur in
separate years. However, no documented rationale was given for the choice of these figures.
In combination with pain location, the number of episodes of pain offer a means of
representing the diffuse nature of the pain.

3. Pain location: A measure of the diffuse nature of pain. The criteria specified the need for
codes representing at least two different anatomical regions (axial pain, and either upper- or
lower-limb pain). This is justified by the observation that few people consulted with pain in

three regions.
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a. Application
Rohrbeck applied these criteria to a case-control study set in one practice, in which cases were
those patients matching his criteria and controls were patients matched for age and gender who
had not consulted for regional musculoskeletal problems in the preceding five years (Rohrbeck et
al. 2007). He found that cases identified using the criteria consulted for more health problems,
and reported worse self-reported general health, more sleep problems, and higher levels of
fatigue than controls. The findings of the study indicate that Rohrbeck’s criteria had been
successful in identifying a patient group similar to that identified by the ACR-2010 criteria with

both widespread unexplained musculoskeletal pain and associated somatic symptoms

b. Limitations

However, Rohrbeck’s criteria did have some limitations in that the criteria: i) used a limited list of
Read codes; ii) included no codes for generalised pain complaints; iii) required consultations for
only two body regions based on findings using a limited code set; iv) offered limited
documentation on the rationale for the numeric limits used; and v) had received limited validation.

Each of these points will now be considered.

i) Limited Read code set

Rohrbeck identified 232 Read codes for regional musculoskeletal pain by undertaking a series of
systematic and semantic searches of the Read code directory (Clinical Terminology Browser
Version 1.0) (2002, p.72). Systematic searches followed the hierarchical tree structure of the Read
code directory. Semantic searches were undertaken by entering relevant terms into the Read
code browser. Subsequent examination of a list of Read codes from Chapters 1 (symptoms), N
(musculoskeletal problems), R (ill-defined conditions or working diagnoses), and S (injury or
poisoning) reveal a substantial number of regional pain codes which are not included in
Rohrbeck’s list of codes. From the initial list of 232 codes Rohrbeck’s final criteria employed a list
of 147 unique codes (Rohrbeck 2002, p.88). There was no documented explanation for how or

why the list was reduced to this final figure.
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ii) No generalised codes
There are two versions of Rohrbeck’s criteria: i) the original Rohrbeck-2002 criteria added any
patient receiving a code for FM or fibrositis in addition to those fulfilling the criteria listed in Table
2.1; and ii) the Rohrbeck-2007 criteria used for the case-control study include only those fulfilling
the criteria (i.e. excluding those with a code for FM or fibrositis). If Rohrbeck’s criteria aimed to
identify all patients consulting their GP for symptoms of CWP, then both code lists (including and
excluding FM and fibrositis pain codes) have the potential to miss patients whose complaints
have been coded as generalised pain (e.g. those coded with conditions such as ‘general aches

and pains’ or ‘polyalgia’).

However, using the code list for regional pain complaints only, Rohrbeck et al.’s (2007) case-
control study successfully identified a group of individuals sharing features with CWP patients.
Individuals identified using only regional codes are potentially unrecognised, and perhaps not
treated, as having a generalised condition; this group of patients therefore, have a potentially
unmet need. Consequently, it could be argued that it is more important to identify this group than

those who have been recognised as having a generalised pain condition.

iii) Requirement of only two body regions based on findings from limited code set

Rohrbeck justified his requirement for consultation for only two body regions (axial and upper- or
lower-limb pain) using the rationale that only 4% of 2,348 patients (questionnaire respondents
recruited from one general practice) were found to have consulted for pain in all three regions
(axial and upper- and lower-limb pain) during the study period (Rohrbeck 2002, p.79 and p.87).
However, this finding was based on a limited Read code set that did not include generalised pain
complaints. A more accurate mapping of the ACR-90 criteria may be possible with a more

inclusive Read code list.
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iv) Limited documented rationale for chronicity limits used in the criteria
The original criteria were applied by taking a snapshot of a predefined five-year period. The 1996—
2000 timeframe was selected for convenience, as it was not until 1996 that the study practice was
routinely recording all consultations electronically (Rohrbeck 2002, p.91). The choice of this five-
year window would therefore seem arbitrary. It could also be argued that the timeframe for
assessment of a patient should commence with their first consultation with a musculoskeletal pain

complaint, rather than at a predetermined starting time.

The remaining two specifications that attempt to demonstrate the chronicity of the pain complaints
are the requirements for: i) at least one consultation for a regional musculoskeletal complaint in
each of three separate years; and ii) at least four consultations for regional musculoskeletal
complaints in total during the five year period. There is no documented rationale for the choice of

these numerical criteria.

v) Limited criteria validation

The model criteria developed by Rohrbeck were initially tested in a sample of only 20 patients
from one practice (Rohrbeck, 2002, pp.82-84). Self-reported CWP status was determined using a
modified version of the Manchester criteria and was used as a reference standard for evaluating
the performance of the criteria (Rohrbeck 2002, p.70). While it could be argued that the
characteristics of the patient group returned by the criteria give sufficient validation, this may only
be true for the practice where the criteria were developed. Given the variety of coding practices in
use (Tai et al. 2007), it is possible that the criteria may not be transferable to consultation data
from other general practices. Any further development of the criteria should be tested in a large
sample of patients, from a number of different primary care practices, using accepted criteria for

CWP as a reference standard.
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2.4.2 Developing recurrent regional consulter criteria

The original Rohrbeck-2002 criteria aimed to identify ACR-90 CWP by including patients recorded
with FM as well as those recurrently consulting with regional pain. However, by using regional
codes only, the 2007 study identified a group of recurrent regional consulters who were potentially
unrecognised by their doctors as having a more generalised condition. This group of individuals,
with an arguably unmet need, are therefore an important group to identify. They perhaps sit at a
less extreme point on the continuum of polysymptomatic distress and express their unmet need
through repeated consultations. Development in this thesis of what will be termed the recurrent
regional consulter (RRC) definition therefore aims to identify individuals with unrecognised
polysymptomatic distress (with the defining symptom being widespread and recurrent
musculoskeletal pain), based on a consultation pattern for multiple regional musculoskeletal

complaints.

35



Chapter 2: Background

2.5 Summary

CWP is a controversial diagnosis. Evidence suggests that it sits within a spectrum of
polysymptomatic distress and that patients experience suffering that can be alleviated by
appropriate interventions. Many feel that, due to the broad range of symptoms and
recommendations for an individually tailored multidisciplinary approach to management, GPs are

best suited to deliver care.

CWP patients have been shown to regularly consult for their symptoms. However, with evidence of
under-diagnosis of FM in primary care, and since there is no specific morbidity code for CWP,
Rohrbeck (2002) suggested that consultations with these patients were being recorded as
multiple regional pain complaints. Recurrent consulters for multiple single-site pain complaints are
likely to be unrecognised as having a more general pain condition, and therefore unlikely to
access appropriate interventions. Through their consultation behaviour recurrent regional
consulters are expressing a need that appears to be unmet. Identifying these individuals in
primary care is therefore important as it has the potential to improve patient outcomes and reduce
consultation demands. This thesis aims to develop an already established definition for identifying
a group of recurrent regional musculoskeletal consulters who share features with CWP patients.
Characteristics of recurrent regional consulters (RRCs) identified using the definition will be

explored to investigate where they fit within the spectrum of polysymptomatic distress.

Despite the extensive literature on clinical features, recognition and management of CWP and FM
there has been no extensive review of the prevalence of CWP and FM to determine just how
common these are in the general population. The next chapter aims to establish the size of the

problem by conducting a systematic review of CWP and FM prevalence.
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Chapter 3

Systematic review and meta-analysis of the
prevalence of CWP in the general population

3.1 Introduction

Many studies have reported the prevalence of chronic widespread pain (CWP) and fibromyalgia
(FM) in the general population. However, there has been no attempt to consolidate these studies
to derive a robust prevalence estimate of CWP and FM, and assess how this is influenced by
socio-demographic factors and the definition of CWP used. Ascertaining the population
prevalence of CWP has important public health implications. For example, clinicians take into
account estimates of disease prevalence, and prevalence in different groups of the population
(age, sex, ethnicity), when formulating differential diagnoses. It is also difficult to justify research
into interventions for conditions whose prevalence is unknown. In addition, these figures were
necessary for comparison with coding prevalence figures for non-specific generalised pain
complaints calculated in the next chapter to investigate whether FM is under-diagnosed in primary

care.

A search of DARE (Database of Abstracts of Reviews of Effects: contains abstracts for published
systematic reviews), NHS EED (NHS Economic Evaluation Database: contains abstracts of
economic evaluation studies), HTA (Health Technology Assessment database: contains
completed and ongoing health technology assessments), Cochrane (a database of systematic
reviews) and Medline (contains citations for biomedical literature) databases failed to return any
previous reviews of general population prevalence estimates for CWP, although three previous
systematic reviews of the more general term ‘chronic pain’ were identified (Verhaak et al, 1998;
Nickel and Raspe, 2001; Ospina and Harstall, 2002). Two previous papers have presented a
narrative review of chronic pain (Reid et al. 2011, Cimmino et al. 2011), a recent paper (McBeth
and Mulvey 2012) has summarised the reported prevalence of CWP from 16 population studies,
but is not a systematic review, and another recent paper (Queiroz 2013) has also summarised
published FM prevalence and incidence but again is not a systematic review and does not offer a

meta-analysis.
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This chapter builds on a previous ‘modified’ systematic review undertaken as a 10,000 word
dissertation for a Masters (MRes) qualification by this researcher under her unmarried name
(Davidson 2010). Twenty-four papers were included in that review, all were cross-sectional
studies. Thirteen gave prevalence figures for FM and eight gave prevalence figures for CWP
(three gave figures for both FM and CWP). Estimates for CWP prevalence ranged from 360 to
2,300 per 10,000, with the majority at approximately 1,000 per 10,000. Figures for FM ranged from
6 to 880 per 10,000, with majority between 200 and 400 per 10,000. Twelve papers provided
prevalence figures by gender. Most of these studies estimated CWP and FM to be at least two
times more common in women. The majority of the studies used ACR-90 case definition criteria. It
was not possible to stratify prevalence figures by age due to the variety of presentations of age
grouping data provided by the papers included. The prevalence figures observed were consistent

across the geographical locations covered by the included papers.

The previous review was restricted by the time and scope constraints for work at the level of a
Masters dissertation. It was limited to English language articles and a strict set of eligibility criteria
to limit the number of papers included in the review. For example, studies where case definition
criteria were felt to be inadequately defined were excluded and articles with study populations
restricted by gender, culture, or race were also excluded. No meta-analysis was undertaken.The
search only went up to 2nd July 2010. This review can be regarded as a scoping study for the

systematic review reported here.

The objective of the systematic review and meta-analysis presented in this chapter was to
determine the prevalence of chronic widespread pain in the general population. In the context of
this review, chronic widespread pain refers to unexplained, longstanding, diffuse body pain. This
is necessarily a broad description since one of the aims of the review is to identify and explore
how different definitions of chronic widespread pain might influence the patient groups identified
and prevalence. Since this is often a vaguely defined and poorly understood condition, it was
hoped that such a comparison would offer further insight into how to best identify patients with this
syndrome or to offer a delineation of a severity spectrum. The prevalence of FM, as an arguably
more severe manifestation of CWP, therefore necessarily formed part of the study. Sub-grouping
of prevalence data by factors such as age and sex offered further insight into the population

groups most susceptible to CWP.
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The results from the review were used in a number of related strands of follow-up work: i) The
community prevalence figures for FM revealed in the review were compared with annual primary
care recorded prevalence of FM to test the hypothesis that FM is under-reported in primary care
(Chapter Four), offering evidence to justify the need for an alternative means of identifying FM/
CWP consulters in primary care; and ii) CWP community prevalence figures were used as a
comparison to consultation prevalence figures of individuals repeatedly consulting for multiple
regional pain complaints who share features with patients fitting established CWP criteria

(consultation-based CWP based on our recurrent regional consulter definition: Chapter Five).
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3.2 Aims and objectives

Primary objective

To estimate the prevalence of chronic widespread pain (CWP) and fibromyalgia (FM) in the

general population.

Secondary objective

To determine variation in prevalence by age, sex, geographical location, and criteria used to

define CWP and FM.
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3.3 Methods

A defined set of search criteria was used to conduct a search of relevant bibliographic databases.
The papers returned by the search were evaluated against eligibility criteria and those meeting
the criteria were included in the review. The methodological quality of each of the included papers
was assessed to attribute appropriate weighting to the conclusions drawn from each study. Data
extracted from the studies were analysed and conclusions drawn concerning the methodological
quality of each paper. A meta-analysis was then undertaken to calculate pooled prevalence

figures.

3.3.1 Reporting

A proposal for reporting the meta-analysis of observational studies in epidemiology (MOOSE) was
published in 2002 (Stroup et al. 2002). This provides a useful framework for authors of reviews of
observational studies similar to the one proposed here. The PRISMA statement is a more recent
27-item checklist for reporting systematic reviews and meta-analyses; it was published in 2009 as
a result of consensus exercise (Liberati et al. 2009). These frameworks were used in the

preparation of the final report of this research.

3.3.2 Search strategy

a. Databases searched
The following databases were searched: Medline (Medical Literature Analysis and Retrieval
System Online), Embase (Excerpta Medica Database), CINAHL (Cumulative Index to Nursing and

Allied Health Literature) and AMED (Allied and Complementary Medicine Database).

Medline is a large biomedical/health bibliographic database containing more than 23 million
references from over 5,500 journal titles (National Library of Medicine 2013). The search strategy

for this review was initially piloted in Medline.

Embase is a database produced by Elsevier and can be considered the European equivalent of
Medline, it contains over 22 million records from over 7,500 biomedical journals published from
1974 (Ovid 2013). A study undertaken by Suarez-Almazor in 2000, found only a 30% overlap
between Medline and Embase. A systematic review must therefore search both databases to

include all relevant studies.
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CINAHL is an index of journal articles about nursing, allied health, biomedicine and healthcare. It
indexes more than 3.9 million records from over 5,000 journals from nursing and allied health
disciplines (EBSCO 2013). AMED is a database produced by the British Library, it contains more
than 279,000 records from up to 600 allied health and complementary medical journals (National
Institute for Health and Care Excellence 2013). These two databases were searched in order to
return any prevalence research published in nursing, complementary medical or allied health

journals not indexed by Medline or Embase.

b. Search terms

The search strategy developed in the initial scoping study was used to interrogate the selected
databases; it was piloted and refined with the help of health librarian Rachael Lewis from Keele
University’s Health Library. Rachael offered guidance on defining the search terms using Boolean
operators in an hour-long personal tutorial. The search terms were fine-tuned and developed in
the Medline database. The finalised Medline search strategy was then adapted for each of the
other databases searched to take into account the equivalent subject headings used in these
databases. The strategy is documented in Tables 3.1 and 3.2 (the individual search strategy for

each database is documented in appendix A3.1).

Table 3.1 Keywords included in the search strategy for all four databases; terms searched for in the
title and abstract of papers

Pain term chronic widespread pain OR fibromyalgia OR chronic pain syndrome OR diffuse pain
OR fibrositis OR fibromyositis OR myofascial pain syndrome
AND

Study type term epidemiology OR cohort stud* OR cohort analys* OR cross sectional stud* OR cross
sectional analys* OR observational analys* OR prevalence OR disease frequency

Table 3.2 Database specific subject heading terms

Medline - MeSH CINAHL - Subject AMED - Subject Embase - Emtree
Headings Headings Headings Subject Headings

Pain term fibromyalgia fibromyalgia fibromyalgia fibromyalgia/
myofascial pain myofascial pain pain epidemiology
syndromes syndromes myofascial pain/

epidemiology

Study type term prevalence cross- prevalence cross- epidemiology  epidemiology
sectional studies sectional studies prevalence
epidemiology epidemiology cross sectional study

epidemiologic methods epidemiological
epidemiologic research research prospective
design studies
epidemiologic studies

epidemiologic

measurements

cohort studies
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c. Study retrieval and selection
Medline, Embase, CINAHL and AMED were first searched on 4t April 2011 and an updated
search was undertaken on 6t September 2013. The databases were accessed using the OVID
search interface (Wolters Kluwer 2013). The titles of the papers returned by the search were
examined and any that were obviously irrelevant were excluded. The resulting lists of the
candidate papers from each database were then exported to the bibliographic reference
management software RefWorks (ProQuest LLC 2013). Here, any duplicate papers were
removed. The list of candidate papers (excluding duplicate records) was exported to the desktop
reference management software Papers (Mekentosj 2013). The abstracts of the remaining articles
were reviewed by this author (Kathryn Mansfield, KM) to find relevant cross-sectional and cohort
studies for inclusion in the review. Editorials, letters and conference proceedings were excluded.
The full text of the papers short-listed for inclusion was obtained and reviewed and any papers not
meeting the eligibility criteria (see section 3.3.3) were excluded. A record was kept of those
papers excluded and reasons for exclusion. At each stage a second reviewer (Kelvin Jordan, KJ)

was asked to arbitrate on the suitability of any papers for which eligibility was not clear cut.

The second reviewer also calibrated the primary reviewer’s application of the eligibility criteria

during the paper identification process by assessing for inclusion/exclusion:

1. Arandom selection of 10% of the abstracts identified after title appraisal of the papers
returned by the search strategy.

2. Arandom selection of 10 or 10% (whichever was the greater) of the full text of papers

identified after appraisal of the list of potentially relevant abstracts.

The citations of the retrieved articles were then searched for additional relevant publications.

d. Translation of foreign language publications

Foreign language articles were translated by native speakers.

e. Hand searching
A hand search of the Journal of Rheumnatology from 1990 was conducted to identify any relevant
articles. This journal was identified as the most frequent contributor of articles to the initial scoping

study (Davidson 2010).
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3.3.3 Eligibility criteria

The eligibility criteria for the study are documented in Table 3.3.

Table 3.3 Inclusion/exclusion criteria

Inclusion criteria Exclusion criteria

Cohort or cross-sectional observational studies Conference proceedings, editorials and letters.

Set in primary care or the general population Studies quoting incidence rather than prevalence
Studies since 1990 figures

Studies where prevalence data (for FM or CWP) can Papers in a foreign language, where resources were
be extracted or calculated not available for full translation

All age ranges Studies quoting figures for soft tissue rheumatism

The rationale for the implementation of each of the eligibility criteria will now be considered in turn.

a. Inclusion criteria

Cohort and cross-sectional observational studies

In seeking to answer the question “What is the prevalence of CWP in the general population?”,
cohort and cross-sectional studies as primary observational studies will return the prevalence
data necessary. Intervention and case-control studies are likely to use more selective study

populations, which will not be transferable to determining prevalence in the general population.

Set in primary care or the general population

To assess the prevalence of CWP in the general population, only research in this predefined
population will return applicable data. In the UK 98% of people are registered with a GP (Bowling,
1997); consequently, studies of patients registered with a GP can be considered to be
representative of the general population. Therefore, studies of patients on a GP register were

selected for inclusion.

Studies published since 1990

The ACR criteria for FM were published in 1990. Prior to this date, extreme heterogeneity in the
definition of both CWP and FM would make any comparison of prevalence estimates difficult. In
addition, since the prevalence of a disorder is likely to vary over time, it could be argued that to
make the results of the review transferable to today’s general population, looking at prevalence

data from more than 20 years ago may be invalid.

Studies where prevalence data can be extracted, calculated or obtained from the author

To make a judgment regarding the prevalence of CWP/FM these data must be available.
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All age ranges
This study aims to ascertain the prevalence of CWP at all age ranges, and therefore papers

covering prevalence at any age should be included.

b. Exclusion criteria

Conference proceedings, editorials and letters

Editorials and letters are not primary studies and should therefore be excluded, since articles of
these types citing primary research would fail to give sufficient information on which to determine
the robustness of the data given. Conference proceedings may cite primary research; however,
this is also likely to be published in research papers and proceedings should therefore be
excluded as inclusion may result in double counting. Nonetheless, an attempt was made to

ensure that any primary research cited by such publications was included.

Studies quoting incidence rather than prevalence figures

The incidence of a condition is the number of newly diagnosed cases in the population at risk
during a specific time-period. This review sought to assess the prevalence of CWP rather than the
incidence. In addition, incidence figures are likely to be unreliable as it is difficult to get an

accurate measure of incidence when diagnosis is based on symptoms being long-standing.

Papers in a foreign language, where resources are unavailable for full translation
Every effort was made to ensure that foreign language papers were translated as exclusion has
the potential to introduce bias. There were no foreign language papers that could not be

translated.

Studies quoting figures for soft tissue rheumatism

Soft tissue rheumatism is a poorly defined condition that often includes FM along with other
regional soft tissue complaints such as bursitis and tendonitis (Burkholder-Krommes 2002). While
the prevalence of soft tissue rheumatism may include FM, it is not restricted to widespread
unexplained pain complaints. Its prevalence therefore will not reflect the prevalence of CWP or

FM.
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3.3.4 Methodological quality assessment

The papers selected for inclusion in the review were assessed for methodological quality. A 2007
review of tools for assessing quality in observational studies concluded that there was a lack of a
single obvious candidate tool (Sanderson et al. 2007). A modified version of the Newcastle-
Ottawa scale (Wells et al. 2008) was used in the initial scoping study. It was modified because the
original tool was developed to assess the quality of epidemiological studies examining exposure
to a potential causative or therapeutic agent of the disease in question, and consequently was not
completely relevant to the papers in this study. There are clearly issues of validity when an
existing tool is adapted and the new version is not appropriately tested. In addition, the subjective
domain based evaluation that this tool employed proved cumbersome in the scoping exercise

and offered no way of efficiently identifying areas of methodological weakness.

This review therefore made use of two tools to assess methodological quality. The first was a tool
developed by Walker et al. (2000, cited in Louw et al. 2007) for assessing the quality of low back
pain prevalence studies. It provides a checklist of responses to eleven questions covering three
domains of methodological quality: A) study participation (Is the final sample representative of the
target population?); B) data quality; and C) case definition. The results can be formatted as a
summary table of quality for all the papers included in the study, offering an easy reference for

identifying which areas of methodology may be poor.

The second tool used in this review uses the two domains of the Quality in Prognosis Studies
(QUIPS) tool (Hayden 2007, Hayden et al. 2013) that are relevant to the appraisal of this sort of
prevalence study (Domain 1: study participation; Domain 4: outcome measurement). Appraisal of
each domain requires a more subjective assessment of risk of bias (low, moderate or high) rather

than a separate assessment of a number of different aspects of quality as offered by the first tool.

Both tools are included as part of the data extraction sheet in appendix A3.2.
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3.3.5 Data extraction

A data extraction form was used to extract equivalent information from each of the papers
(appendix A3.2). This form included details regarding the population sampled, the criteria used to
determine diagnosis, the geographical location of the study, prevalence figures, timeframe (for
example: point prevalence, annual prevalence) and any subgrouping based on age or gender. It
also included fields to capture data relevant to methodological quality assessment using the
Walker et al. tool and the two domains of the QUIPS tool (see next section 3.3.4). Data were drawn
from the papers using the data extraction tool. For each paper, prevalence figures were extracted
or calculated from the available data. Where available, 95% confidence intervals for prevalence
figures were extracted from the papers. If not provided in the paper, confidence intervals were
calculated using Wilson’s method (Newcombe 1998) using data given in the papers. A
spreadsheet was created incorporating formulae for calculating the 95% confidence interval for a

proportion.

3.3.6 Reliability exercise

A second reviewer (KJ) checked the paper selection, data extraction and quality appraisal stages
of the review. In each instance either 10% of the list of studies to be appraised or 10 studies were
reviewed, whichever was the larger figure. Any disagreements were discussed. The second
reviewer was blinded to the primary reviewer’s decisions. A third reviewer (Julius Sim, JS) was

available to arbitrate any disagreements that remained unresolved following discussion.
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3.3.7 Analysis

a. Descriptive analysis

An initial descriptive account of the papers selected for inclusion in the study was undertaken.
Reference was made to the type of studies included (cross sectional or cohort), the sample size,
the demographics of the study samples, and the geographical location of the studies. A narrative
account of the methodological quality of the papers (using the Walker et al. tool and the
participation and outcome measurement domains of QUIPS tool) was then presented. Prevalence
figures for CWP and FM were stratified according to the geographical location of the study, case

definition criteria and, where possible, age and gender.

b. Meta-analysis

Studies estimating FM or CWP prevalence using the ACR-90 criteria in mixed-gender adults were
entered into a meta-analysis. Studies using the same diagnostic criteria in similar populations
were used to ensure comparability. The ACR-90 criteria were selected as an established and

widely used measure of CWP/FM diagnosis.

Meta-analysis was undertaken using a random-effects model (to account for heterogeneity) and
conducted in Stata (StataCorp 2011). Prevalence figures for CWP and FM were visualised
graphically using forest plots to compare variability between studies. Heterogeneity between
estimates was assessed using the 12 statistic, which describes the percentage of variation not due
to chance across studies. An 12 value of zero indicates no heterogeneity, values of 25%, 50%, and
75% indicate low, moderate, and high heterogeneity respectively (Higgins et al. 2003). Pooled

prevalence figures were calculated with 95% confidence intervals for FM and CWP prevalence.

The impact of study quality on pooled prevalence was assessed by systematically excluding
lower-quality studies and studies examining particularly select populations from the meta-analysis.
Studies scoring a low risk of bias in both domains of the QUIPS tool were classified as high quality
studies, those scoring a high risk in either domain were classified as low quality, while the
remaining studies (those scoring either moderate risk in both domains or moderate risk in one and
low in the other) were termed intermediate quality. A sensitivity analysis was undertaken by
calculating alternative pooled prevalence figures for: i) high- and intermediate-quality studies only;

and ii) high-quality studies only.
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3.4 Results

3.4.1 Search results

The search returned a total of 4,051 papers: 1,227 from Medline, 1,679 from Embase, 500 from
AMED and 645 from CINAHL. Once duplicate records were removed, a total of 2,818 records
remained. A flow chart to illustrate the process by which the papers were selected or rejected for
inclusion in the study is show in Figure 3.1. To assist readability, when citing more than one paper

in this chapter, references are listed in footnotes rather than in the text.

After screening the paper titles, 336 papers were shortlisted for abstract review. During this stage
it was decided that papers researching study populations that were exclusively composed of
individuals who had been exposed to specific potential risk factors should not be included. These
study populations included Holocaust survivors (Ablin et al. 2010b), individuals under chronic
traumatic exposure (Ablin et al. 2010a), train crash survivors (Buskila et al. 2009), Gulf war
veterans (Stimpson et al. 2006) and populations in specific occupations (Kim et al. 2008). After
screening the abstracts of these 336 papers according to the eligibility criteria, 225 papers were
excluded, leaving 111 papers for full text review. An additional 15 studies were identified from the

citation lists of these 111 papers.

Following review of the full text, 47 papers were excluded (appendix A3.3). Of these 47, sixteen
were excluded because prevalence figures for CWP or FM were not quoted and could not be
calculated from the information provided in the paper. Eleven of the excluded papers did not
present primary research: five were editorials or letters and six were either review articles or used
secondary data presented in other papers already included in the review. The citation lists of

these papers were scrutinised and any relevant primary research referenced was sourced.

Two studies were excluded because they were neither a cross-sectional nor a cohort study. A
further six studies were excluded because the study population was not representative of the

general population.

Twelve papers were excluded because they documented data analysed in other papers included
in the review. In each instance, the information included in all the available papers has been used

to critique the methodological quality of the studies that were included in the review.
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Eleven foreign language papers were identified for possible inclusion in the review?! all were
translated by native speakers (two Norwegian, three German, one Spanish, one ltalian, one

French, one Taiwanese, one Korean and one Russian).

No additional papers were returned by a hand search of the Journal of Rheumatology from 1990.

Seventy-nine papers were therefore selected for inclusion in the review.

1 Alvarez-Nemegyei et al. 2005 (Spanish), Chen et al. 2008 (Taiwanese), Cimmino et al. 2002 (ltalian), Elstad
1994 (Norwegian), Guermazi et al. 2008 (French), Hauser et al. 2009b (German), Hauser et al. 2013
(German), Kim et al. 2006 (Korean), Marschall et al. 2011 (German), Stormorken et al. 1994 (Norwegian),
Storozhenko et al. 2004 (Russian).
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Figure 3.1 A flow chart to illustrate the process by which the papers were selected or rejected for
inclusion in the study.
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3.4.2 Reliability exercise

a. Abstract appraisal

A second reviewer (KJ) independently assessed for inclusion a random sample of 10% (27
studies) of the 265 abstracts identified from the list of titles selected from the initial search
conducted in 2011 (an updated search was run for literature published between 2011 and 2013
on 4th September 2013). As previously discussed, it was decided that studies of populations

exposed to specific potential risk factors should be excluded.

Conversely, it was decided that papers that identified specific social and cultural groups within
the general population should be included, as these groups reflected geographically located
populations. Consequently, studies researching prevalence in the Amish (White et al. 2003), Pima
Indians (Jacobsson et al. 1996), and areas of low socioeconomic status (Assumpc¢ao et al. 2009)

were included in the review.

b. Full text appraisal

The second reviewer (KJ) then independently assessed the full text of a random sample of 10
papers identified for possible inclusion after review of the list of abstracts. There was no
disagreement between the two reviewers regarding the inclusion or exclusion of any of the 10

papers.

c. Data extraction and quality appraisal
The second reviewer (KJ) independently extracted data from a random sample of 10 papers
selected for inclusion to validate the use of the data extraction form and the application of the

methodological scoring tool.

Discussion between the two reviewers (KM and KJ) concentrated on assessing outcome
measurement bias (Domain 4 of the QUIPS tool). It was decided that, if a paper did not present
sufficient information about how presence of FM or CWP was measured, it should be scored as at
least at moderate risk of outcome measurement bias. Where studies chose to examine only those
participants who tested positive to a screening test, it was decided that, if the screening process
was unlikely to exclude individuals with FM/CWP, then only examining screen positives would be

unlikely to influence the validity of prevalence figures. Therefore the validity and reliability of the
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screening process was considered in the assessment for possible outcome measurement bias in

these papers.

It was decided during data extraction that studies using medical or insurance records to calculate
coding prevalence needed to be considered separately to community prevalence studies. Coding
prevalence is unlikely to represent community prevalence since it is reliant on patients’ help-
seeking and consultation behaviour, and clinicians’ diagnostic beliefs and coding practices.
These studies were therefore given two additional measures on domain four (outcome
measurement bias) of the QUIPS tool: i) one representing how good the specific code(s) identified
were as a measure of the recording of the specified condition; and (ii) another representing how

good the measure was as an assessment of community CWP or FM prevalence.
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3.4.3 Papers included

Of the 79 papers selected for inclusion, three2 were cohort studies, seventy-six were cross-
sectional. Fifty-eight of the included papers gave prevalence figures for FM, while 36 gave figures
for CWP (15 papers gave figures for both FM and CWP). Table 3.4 displays the sample size,
geographical location, age range and gender of the samples studied by papers included in the

review.

Ten3 of the papers included in the review included estimates for two or more different nationalities
or different cultural/ethnic groups living in the same regions. One paper (Andersson et al. 1999)
presented both medical record data and the results of a survey that was reported more fully in
another paper included in the review (Andersson et al. 1994):; only the results of the medical

record review from this paper were therefore presented in this review.

The 58 papers presenting figures for FM included one paper (Vincent et al. 2013) providing
figures from two separate studies, bringing the total of studies estimating FM prevalence to 59. Of
the studies providing figures for FM, three studies provided figures for children or adolescents
only, five papers presented figures for adult women only, two papers gave figures for older adults
aged 60-75 years plus, and the remaining 48 papers (49 studies) presented FM figures for adults

of both genders.

The 36 papers presenting figures for CWP included the results from a total of 38 studies, as: i)
Choudhury et al. 2013 presented figures from two studies, a short postal questionnaire and a
longer face-to-face questionnaire; and ii) Macfarlane et al. 2005 presented figures from two
surveys, one of female adults only and one of mixed-gender adults. Of the studies presenting
figures for CWP, four gave figures for women only, one gave figures for men aged 40-79 only, two
presented CWP prevalence in older age groups only (age 65-70 years plus), one study looked at
prevalence in 45 year olds from the 1958 British Birth Cohort, and one looked at prevalence in 40
to 46 year olds from a Norwegian birth cohort. The remaining 29 studies looked at prevalence in

mixed-gender adults.

2 Gansky and Plesh 2007, Macfarlane et al. 2009a, and @verland et al. 2012.

3 Gansky and Plesh 2007, Macfarlane et al. 2005a, Macfarlane et al. 2009b, Branco et al. 2010, Choudhury et
al. 2013, Faroogi and Gibson 1998, Haq et al. 2005, Kurita et al. 2012, White et al. 2003, Zeng et al. 2010.
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Table 3.4 Sample size, age range, gender and geographical location of studies included in the review.

Study Study Sample  Sample Location FM CWP
population size Age
Children and Buskila et al. 1993 338 9-15 lIsrael v
young adults Ciark et al. 1998 548 9-15 Mexico v
(mixed Zapata et al. 2006 359 adolescent S&o Paulo, Brazil v
gender)
Female Abusdal et al. 1997a 2,622 25-55 Norway v
adults Cakirbay et al. 2006 1,045 18-55 Trabzon City, Turkey — v
urban
Elstad 1994 3,211 36-55 Norway v
Forseth & Gran 1992 2,038 20-49 Arendal, Norway v
Gansky & Plesh 2007 1,334 21-26 USA v v
African American 684
Caucasian 650
Macftarlane et al. 2005 18-36 UK v
(survey B)
South Asian 137
White European 121
Schochat & Raspe 2003 2,253 35-74 Germany v
Topbas et al. 2005 1,930 20-64 Turkey v
Male adults Macfarlane et al. 2009b 3,963 40-79 8 European countries v
Belgium (Leuven) 452 Belgium (Leuven)
England (Manchester) 590 England (Manchester)
Estonia (Tartu) 527 Estonia (Tartu)
Hungary (Szeged) 431 Hungary (Szeged)
Italy (Florence) 484 Italy (Florence)
Poland (Lodz) 408 Poland (Lodz)
Spain (Santiago) 548 Spain (Santiago)
Sweden (Malmo) 523 Sweden (Malmo)
Older adults Eggermont et al. 2010 585 70+ Boston, USA v v
(mixed Santos et al. 2010 361 65+ Brazil v Y
gender)
Birth cohorts Macfarlane et al. 2009a 9,377 45 UK v
(mixed (1958 British birth cohort)
gender) @verland et al. 2012 (1953- 17,706 40-46 Hordaland county, v
1957 birth cohort: western Norway
Hordaland Health Study)
Male and Ablin et al. 2012 1,019 18+ Israel v v
female adults Aggarwal et al. 2006 2,299 18-75 Manchester, UK v
Alvarez-Nemegyei et al. 761 18+ Cantamayec, Yucatan, v
2005 Mexico
Alvarez-Nemegyei et al. 3,195 adults Yucatan, Mexico v
2011
Andersson 1994 1,609 25-74 Sweden - rural v v
Andersson et al. 1999 7,474 25-74 Sweden v
(1996 medical record
figures)
Assumpcéo et al. 2009 768 35-60 Sao Paulo, Brazil v v
Bazelmans et al. 1999 3,881 all The Netherlands v
Bergman et al. 2001 2,425 20-74 Sweden v
Branco et al. 2010 4,517 15+ Five European countries v v
France 1,014 France
Germany 1,002 Germany
Italy 1,000 Italy
Portugal 500 Portugal
Spain 1,001 Spain
Buskila et al. 2000 2,210 18+ Israel v
Cardiel & Serrano 2002 2,500 18+ Mexico — suburban v
Carmona et al. 2001 2,198 20+ Spain Ng

55



Chapter 3: A systematic review and meta-analysis of the prevalence of CWP in the general population

Study Study Sample  Sample Location FM CWP
population size Age
Male & Carnes et al. 2007 2,445 18+ South East, UK 4
female adults Chaaya et al. 2012 3,520 15+ Lebanon v
Chen et al. 2008 1,094 all Taiwan v
Choudhury et al. 2013 18+ Tower Hamlets, London,
Long questionnaire 600 UK v
White British/Irish 294
British Bangladeshi 158
Bangladeshi 141
Short postal survey 1,223 N
White British/Irish 571
British Bangladeshi 141
Bangladeshi 201
other ethnic groups 310
Croft et al. 1993 1,340 18-85 Cheshire, UK v
Dans et al. 1997 3,006 15+ Philippines v
Davatchi et al. 2008 urban 10,291 15+ Iran — urban v
Davatchi et al. 2009a rural 1,565 15+ Iran —rural v
Faroogi & Gibson 1998 1,997 15+ Pakistan v
Rural 683 Rural
Urban affluent 608 Urban affluent
Urban poor 706 Urban poor
Guermazi et al. 2008 1,000 15+ Tunisia v
Hagen et al. 2005 35,751 20+ Nord-Trgndelag, Norway v
Haq et al. 2005 5,211 15+ Bangladesh v
Rural 2,635 Rural
Urban affluent 1,259 Urban affluent
Urban slum 1,317 Urban slum
Hardt et al. 2008 10,271 20+ USA v
Hauser et al. 2009b 2,524 14+ Germany v
Hauser et al. 2013 2,510 14+ Germany v
Hughes et al. 2006 1,255, 556 any UK v
Hunt et al. 1999 1,953 18-65 UK — suburban v
Jacobsson et al. 1996 105 35-70 Pima Indians v
Joshi & Chopra 2009 8,145 16+ Pune, India — urban v
Kim et al. 2006 1,028 no age South Korea - rural v v
limits
Klemp et al. 2002 689 12+ New Zealand v v
Kurita et al. 2012 14,925 16+ Denmark v
Danish 14,033
Other Western 395
Non-Western 497
Lindell et al. 2000 2,425 18-74 Sweden v v
Macfarlane et al. 2005 18-75 UK v
(survey A)
South Asian 1,945 South Asian
White European 932 White European
Makela & Helidvaara 1991 7,217 30+ Finland v
Marschall et al. 2011 6,897,846 any Germany v
McNally et al. 2006 131,535 12+ Canada v
Minaur et al. 2004 847 15+ Australia v
Papageorgiou et al. 2002 1,386 27-90 Handforth, UK v
Pelaez-Ballestas et al. 2011 19,213 18+ Mexico v
Perrot et al. 2011 3,081 18+ France v
Picavet & Hazes 2003 3,664 25+ Netherlands v
Prescott et al. 1993 1,219 18-79 Denmark v
Raspe & Baumgartner 1993 438 25-74 Bad Sackingen, Germany v v
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Study Study Sample  Sample Location FM CWP
population size Age
Male & Reyes-Llerena et al. 2000 300 adult Cuba v
female adults Reyes-| lerena et al. 2009 3,155 15+ Cuba N
Rodriquez-Amado et al. 4,713 18+ Mexico v
2011
Salaffi et al. 2005 2,155 18+ ltaly N
Sauer et al. 2011 1,646,284 all Germany v
Scudds et al. 2006 1,467 18-65 Hong Kong v v
Senna et al, 2004 3,038 16+ Brazil — urban N
Storozhenko et al. 2004 120 27-75 Yekaterinburg, Russia v
Svebak et al, 2006 64,690 20+ Norway v
Turhanoglu et al. 2008 600 20+ Turkey — urban v
Veerapan et al. 2007 2,594 15+ Malaysia v
Vincent et al. 2013 OImsted County,
Self report 830 21+ Minnesota, USA v
Medical record review County 21+ v
population
White et al. 1999 3,395 18+ London, Canada — urban v v
White et al. 2003 18+ London, Canada - rural v v
Amish 179 Amish
non-Amish 494 non-Amish
Wolfe et al. 1995 3,006 18+ Wichita, USA — urban Ng v
Wolfe et al. 2013 2,445 18+ Germany v
Zeng et al. 2010 16+ China v
Shantou 2,350 Shantou
Taiyuan 3,916 Taiyuan

Total number of studies included 59 38
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3.4.4 Methodological quality assessment

a. Walker et al. tool
A summary of the methodological appraisal of the studies included in the review using a tool
developed from the Walker et al. tool (Louw et al. 2007) is presented in Table 3.5 (a summary of

the items covered by the tool is provided after the table).

Study participation

Sixty-six percent (n=54) of the studies (n=82) were able to demonstrate that the sample had been
selected appropriately by: selecting an entire target population, randomly selecting the sample, or
stating that the sample represented the target population. Assessment of bias due to non-
response and response rate was not applicable to five studies* that had used the medical and
health insurance records of an entire population. Of the rest, 32 studies (39%) discussed bias due
to non-response by: describing reasons for nonresponse; describing non-responders; comparing
responders and non-responders; or comparison of sample and target population. Response rates

were recorded by 82% (63 of the 77) of the studies where response rates where appropriate.

Quality of the data

Fifty-two percent (n=43) of the studies used the same method of data collection for all subjects.
Ninety-three percent (n=76) of the studies collected data directly from the respondent (or, in the
case of children, the parents). Where a questionnaire was used (n=73), 56% (n=41) of studies
presented some evidence of its validity. Where an interview was used (n=49), 33% (n=16) of
studies presented some evidence of interview validity. Where respondents were examined (n=46),
43% (n=20) presented some evidence of measures taken to validate the examination process.
Eight-five percent (n=70) of the studies calculated prevalence as a direct estimate from the whole
sample, the remaining twelve studies (15%) extrapolated prevalence figures using positive
predictive values derived from other populations (e.g. rheumatology outpatients), or from
subsamples of responders (e.g. only those examined or only those testing positive on an initial
screening test). The majority of studies (94%, n=77) provided clear time points (generally point

prevalence) for prevalence estimates.

4 Andersson et al. 1999, Hughes et al. 2006, Marschall et al. 2011, Sauer et al. 2011, Vincent et al. 2013
(medical records).
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Case definition

Eighty-seven percent (n=71) gave clear diagnostic criteria for outcomes measured.

Table 3.5 Methodological quality appraisal of each study included in the review using the Walker et al.

tool
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A1 A2 A3 | B4 B5 B6 B7 B8 B9 B10|C11

Albin et al. 2012 X X v | v Directlyfromrespondent v NS NS X Vv | ¥V
Abusdal et al. 1997a v X ¥ | ¥ Directlyfromrespondent v N/A NA v ¥ | X
Aggarwal et al. 2006 v v ¥ | ¥ Directlyfromrespondent v N/A NA v ¥ | ¥
Alvarez-Nemegyei etal. 2005 X X v | X Directly fromrespondent X X X X ¥ | ¥
Alvarez-Nemegyei et al. 2011 X X X | X Directly fromrespondent v X X X X | ¥
Andersson 1994 v ¥ ¥ | X Directlyfromrespondent v N/A X X ¥ | X
Andersson et al. 1999 v N/A N/A| ¥ Physician estimate N/ANANA v ¥ | ¥V
Assumpcéo et al. 2009 X X ¥ | X Directly fromrespondent NS NS NS X X | ¥
Bazelmans et al. 1999 v ¥ ¥ | X Medical records NS NJA NA v X | X
Bergman et al. 2001 v ¥ v | ¥ Directly fromrespondent NS N/A NJA v Vv | ¥
Branco et al. 2010 v X X | ¥ Directlyfromrespondent v NS X X v | ¥
Buskila et al. 1993 X X X | v Directlyfromrespondent NA X v v ¥ | ¥

and parents

Buskila et al. 2000 v ¥ v | ¥ Directly fromrespondent NS NS NA v v | ¥
Cakirbay et al. 2006 v X v | X Directly fromrespondent NNA NS NS v Vv | ¥V
Cardiel & Serrano 2002 v ¥ X | X Directlyfromrespondent v v X X ¥ | Y
Carmona et al. 2001 v ¥ Y | ¥ Directlyfromrespondent v v ¥ ¥ ¥ | ¥
Carnes et al. 2007 v X v | ¥ Directly fromrespondent NS N/A NJA v ¥V | ¥
Chaaya et al. 2012 v ¥ ¥ | X Directlyfromrespondent v NS NS v Vv | ¥V
Chen et al. 2008 X X X | ¥ Directly fromrespondent X X NA v ¥ | ¥
Choudhury etal. 2013 (long) X X v | ¥ Directlyfromrespondent v NS N/A v Vv | ¥V
Choudhury et al. 2013 (short) X X v | ¥ Directly fromrespondent NS N/A NJA v v | ¥
Clark et al. 1998 X X X | X Directlyfromrespondent NS v v Vv ¥ | ¥
Croft et al. 1993 v ¥ v | ¥ Directlyfromrespondent v N/A NA Vv ¥ | ¥
Dans et al. 1997 v v ¥ | X Directlyfromrespondent v v ¥ ¥ ¥ | X
Davatchi et al. 2008 (urban) v ¥ ¥ | X Directlyfromrespondent v v X ¥ ¥ | X
Davatchi et al. 2009a (rural) v X ¥ | X Directlyfromrespondent v v X ¥ ¥ | ¥
Eggermont et al. 2010 X X X | ¥ Directlyfromrespondent NS v v ¥ Vv | VY
Elstad 1994 v X v | ¥ Directly fromrespondent NS N/A NJA v v | X
Farooqi & Gibson 1998 X X ¥ | X Directly fromrespondent v X X ¥ ¥ | X
Forseth & Gran 1992 X X ¥ | X Directly fromrespondent X X X X Vv |V
Gansky & Plesh 2007 v X ¥ | X Directlyfromrespondent v v ¥ ¥ ¥ | ¥
Guermazi et al. 2008 v X X | X Directlyfromrespondent v v NS Vv Vv | V¥
Hagen et al. 2005 v ¥ ¥ | ¥ Directlyfromrespondent X N/A NA v ¥ | ¥
Haq et al. 2005 v X ¥ | X Directlyfromrespondent v v ¥ ¥ ¥ | ¥
Hardt et al. 2008 v ¥ X | ¥ Directlyfromrespondent NS NS N/A v Vv | ¥V

59



Chapter 3: A systematic review and meta-analysis of the prevalence of CWP in the general population

A1 A2 A3 | B4 B5 B6 B7 B8 B9 B10|C11
Hauser et al. 2009b v ¥ ¥ | ¥ Directlyfromrespondent X N/A NA v ¥ | ¥
Hauser et al. 2013 v ¥ ¥ | ¥ Directlyfromrespondent v N/A NA v ¥ | ¥
Hughes et al. 2006 v N/A N/A| ¥ Medical records N/ANA NA v v | ¥
Hunt et al. 1999 v ¥ ¥ | ¥ Directlyfromrespondent NS N/A NJA v ¥ | ¥
Jacobsson et al. 1996 X X X | ¥ Directly fromrespondent NS NS NA v Vv | ¥V
Joshi & Chopra 2009 X v X | X Directlyfromrespondent v ¥ NS v Vv | V¥
Kim et al. 2006 X X X | X Directly fromrespondent NS X X v ¥ | V¥
Klemp et al. 2002 X X ¥ | ¥ Directlyfromrespondent NNA NS v v Vv | V¥
Kurita et al. 2012 X X v | v Directly fromrespondent NS N/A NA v ¥ | ¥
Lindell et al. 2000 X ¥ ¥ | X Directly fromrespondent NS NNA v X ¥ | ¥
Macfarlane et al. 2005 X X ¥ | v Directly fromrespondent NS N/A NA v ¥ | ¥
(survey A)
Macfarlane et al. 2005 X X X | v Directly fromrespondent NS N/A NA v ¥ | ¥
(survey B)
Macfarlane et al. 2009a v ¥ ¥ | ¥ Directly fromrespondent NS N/A NJA v ¥ | ¥
Macfarlane et al. 2009b v X v | ¥ Directlyfromrespondent v N/A NA Vv ¥ | ¥
Méakeld & Helibvaara 1991 v X ¥ | X Directlyfromrespondent NA X X X ¥ | ¥
Marschall et al. 2011 X N/A N/A| ¥ Medical records N/ANA NA v Y | ¥
McNally et al. 2006 v ¥ v | ¥ Directlyfromrespondent NS v NA v Vv | ¥
Minaur et al. 2004 v X ¥ | X Directlyfromrespondent v NS NS v v | ¥
@verland et al. 2012 X X ¥ | v Directly fromrespondent NS N/A NA v v | ¥
Papageorgiou et al. 2002 v X ¥ | ¥ Directlyfromrespondent v N/A NA v ¥ | ¥
Pelaez-Ballestas et al. 2011 v ¥ ¥ | X Directlyfromrespondent v NS NS v v | ¥
Perrot et al. 2011 v X ¥ | ¥ Directlyfromrespondent v NS v X X | ¥V
Picavet & Hazes 2003 v X v | ¥ Directly fromrespondent X N/A NA v ¥ | X
Prescott et al. 1993 v ¥ ¥ | X Directlyfromrespondent v v v ¥ ¥ | ¥
Raspe & Baumgartner 1993 v X ¥ | X Directlyfromrespondent X NA v X ¥ | ¥
Reyes-Llerena et al. 2000 X ¥ v | X Directly fromrespondent v NS NS v v | X
Reyes-Llerena et al. 2009 v ¥ X | X Directlyfromrespondent v v v ¥ ¥ | ¥
Rodriquez-Amado etal. 2011 v v ¥ | X Directly fromrespondent v NS v v Vv | V¥
Salaffi et al. 2005 v ¥ v | X Directlyfromrespondent NS NS NS v Vv | ¥V
Santos et al. 2010 v X ¥ | X Directlyfromrespondent NS NS v v v | ¥
Sauer et al. 2011 X N/A N/A| ¥ Medical records N/ANA NA v v | ¥
Schochat & Raspe 2003 X X v | v Directlyfromrespondent v N/A NA v ¥ | ¥
Scudds et al. 2006 v X ¥ | X Directlyfromrespondent v v v ¥ ¥ | ¥
Senna et al, 2004 v X ¥ | X Directlyfromrespondent v NS NS v Vv | ¥V
Storozhenko et al. 2004 v X v | ¥ Directlyfromrespondent v N/A NA v ¥ | ¥
Svebak et al, 2006 v ¥ ¥ | ¥ Directlyfromrespondent X N/A NA v ¥ | ¥
Topbas et al. 2005 v X ¥ | X Directlyfromrespondent v NS v v ¥ | ¥
Turhanoglu et al. 2008 v ¥ v | X Directlyfromrespondent NS NS NS v Vv | V¥V
Veerapan et al. 2007 X X ¥ | X Directlyfromrespondent v NS NS v v | X
Vincent et al. 2013 v N/A N/A| ¥ Medical records N/ANA NA v Y | ¥
(Medical records)
Vincent et al. 2013 v X ¥ | ¥ Directlyfromrespondent v N/A NA v ¥ | ¥
(Self-report)
White et al. 1999 v v ¥ | X Directlyfromrespondent v v ¥ ¥ ¥ | ¥
White et al. 2003 v X v | X Directlyfromrespondent v NS NS v Vv | V¥V
Wolfe et al. 1995 v ¥ ¥ | X Directlyfromrespondent v NS v v ¥ | ¥
Wolfe et al. 2013 v ¥ ¥ | ¥ Directlyfromrespondent v N/A NA v ¥ | ¥
Zapata et al. 2006 X ¥ ¥ | ¥ Directlyfromrespondent X X NS v X |V
Zeng et al. 2010 X X ¥ | X Directlyfromrespondent v NS v v ¥ | V¥

NS: No statement; N/A: Not applicable
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Modified Walker et al. quality appraisal tool (Louw et al. 2007)
A. s the final sample representative of the target population?
1. At least one of the following must apply in the study: an entire target population, randomly selected sample, or
sample stated to represent the target population.
2. Atleast one of the following: reasons for nonresponse described, non-responders described, comparison of
responders and non-responders, or comparison of sample and target population.
3. Response rate and, if applicable, drop-out rate reported.

B. Quality of the data

4. Was the same mode of data collection used for all subjects?

5. Were the data collected from each respondent directly or were they collected from a proxy?

6. Inthe case of a questionnaire, at least one of the following: a validated questionnaire or at least tested for
reproducibility.

7. Inthe case of an interview, at least one of the following: interview validated; tested for reproducibility; or
adequately described and standardised.

8. Inthe case of an examination, at least one of the following: Examination validated; tested for reproducibility; or
adequately described and standardised.

. Was prevalence calculated as a direct estimate from the whole sample?
10. Was any statement given regarding time points for prevalence figures (point/period prevalence)?

C. Case definition
11.  Were clear diagnostic criteria for CWP/FM stated?
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b. QUIPS tool
A summary of the results for the two domains of the QUIPS tool (1. Study participation, 4.
Outcome measurement) that were used to assess the methodological quality of the papers
included in the review is provided in Table 3.6. A more detailed justification of the risk of bias

assigned for each domain is included in the appendix (A3.4 and A3.5).

Table 3.6 Summary of risk of bias in domains 1 and 4 of the QUIPS methodological quality assessment
tool for all papers included in the review

Study Risk of bias related to study Risk of bias related to
participation outcome measurement
Aggarwal et al. 2006 low low
Bergman et al. 2001 low low
Buskila et al. 2000 low low
Carmona et al. 2001 low low
Croft et al. 1993 low low
Gansky & Plesh 2007 low low
Hauser et al. 2013 low low
Hunt et al. 1999 low low
Macfarlane et al. 2009a low low
Macfarlane et al. 2009b low low
Papageorgiou et al. 2002 low low
Prescott et al. 1993 low low
Rodriquez-Amado et al. 2011 low low
Topbas et al. 2005 low low
Wolfe et al. 2013 low low
Abusdal et al. 1997a low moderate
Cardiel & Serrano 2002 low moderate
Chaaya et al. 2012 low moderate
Pelaez-Ballestas et al. 2011 low moderate
Reyes-Llerena et al. 2009 low moderate
Salaffi et al. 2005 low moderate
Svebak et al. 2006 low moderate
Turhanoglu et al. 2008 low moderate
Andersson et al. 1999 low high
Cakirbay et al. 2006 low high
Hauser et al. 2009b low high
Mékela & Helidvaara 1991 low high
McNally et al. 2006 low high
Hughes et al. 2006 low coding: low/community: high
Vincent et al. 2013 (medical records) low coding: low/community: high
Carnes et al. 2007 moderate low
Dans et al. 1997 moderate low
Eggermont et al. 2010 moderate low
Haqg et al. 2005 moderate low
Macfarlane et al. 2005 (survey A) moderate low
Macfarlane et al. 2005 (survey B) moderate low
Schochat & Raspe 2003 moderate low
Scudds et al 2006 moderate low
Storozhenko et al. 2004 moderate low
White et al. 1999 moderate low
White et al. 2003 Amish: low/non-Amish: moderate moderate
Wolfe et al. 1995 moderate low
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Study Risk of bias related to study Risk of bias related to
participation outcome measurement
Alvarez-Nemegyei et al. 2005 moderate moderate
Andersson 1994 moderate moderate
Davatchi et al. 2009a moderate moderate
Faroogi & Gibson 1998 moderate moderate
Guermazi et al. 2008 moderate moderate
Hagen et al. 2005 moderate moderate
Hardt et al. 2008 moderate moderate
Jacobsson et al. 1996 moderate moderate
Joshi & Chopra 2009 moderate moderate
Kurita et al. 2012 moderate moderate
Minaur et al. 2004 moderate moderate
Santos et al. 2010 moderate moderate
Senna et al. 2004 moderate moderate
Zeng et al. 2010 moderate moderate
Bazelmans et al. 1999 moderate high
Branco et al. 2010 moderate high
Davatchi et al. 2008 moderate high
Elstad 1994 moderate high
Forseth & Gran 1992 moderate high
Picavet & Hazes 2003 moderate high
Choudhury et al. 2013 (short) high low
Clark et al. 1998 high low
Vincent et al. 2013 (self report) high low
Alvarez-Nemegyei et al. 2011 high moderate
Assumpcéo et al. 2009 high moderate
Buskila et al. 1993 high moderate
Choudhury et al. 2013 (long) high moderate
Kim et al. 2006 high moderate
Klemp et al. 2002 high moderate
@verland et al. 2012 high moderate
Perrot et al. 2011 high moderate
Zapata et al. 2006 high moderate
Ablin et al. 2012 high high
Chen et al. 2008 high high
Lindell et al. 2000 high high
Marschall et al. 2011 high coding: low/community: high
Raspe & Baumgartner 1993 high high
Reyes-Llerena et al. 2000 high high
Sauer et al. 2011 high coding: low/community: high
Veerapan et al. 2007 high high

Six studies (7%) were felt to be at high risk of bias for both domains of the QUIPS tool (study
participation and outcome measurement). Three® of these high risk studies did not employ the
ACR criteria; one (Chen et al. 2008) failed to adequately operationalise the ACR criteria; one
(Ablin et al. 2012) had a low response rate (30%), recruited respondents by telephone only

(thereby systematically excluding those without a home telephone) and extrapolated prevalence

5 Reyes-Llerena et al. 2000, Raspe and Baumgartner 1993, Veerapan et al. 2007
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figures from data observed in rheumatology outpatients; and one study (Lindell et al. 2000)
demonstrated non-responders to be different from participants completing the outcome measure
and may have underestimated prevalence because of long delay between questionnaire and
examination, and the examination of only a stratified sample of screen positives. A further two
studies® used health insurance records to estimate prevalence and were therefore at high risk of
selection bias and at high risk of outcome measurement bias for estimates of community

prevalence, but at low risk for estimates of coding prevalence.

Study participation

Using the QUIPS tool, 24% (n=20 out of 82 studies included in 79 papers) of the studies included
in the review were felt to be at high risk of study participation bias. Thirty-nine percent (n=32) were
considered to be at moderate risk, and 37% (n=30) were considered to be at low risk of

participation bias.

The main failings in sample selection noted in the high risk studies were non-random sampling of
respondents or recruitment from a non-representative sampling frame. Seven used non-random
selection methods?, and seven took their sample from a non-representative sampling frames.
Four® had to be considered high risk due to low response rates and inadequate documentation

regarding the representativeness of study sample.

Of the 82 studies (79 papers) included in the review, 58 used diagnostic criteria based on the
ACR-90 and two used the ACR-2010 criteria. Of the 58 studies employing the ACR-90 criteria,
22% (n=13) were deemed to be at high risk of study participation bias. Of the 22 remaining
studies, which used case definitions other than ACR-90 or ACR-2010, or failed to clearly state any

diagnostic criteria, 27% (n=6) were found to be at high risk of selection bias.

6 Marschall et al. 2011, Sauer et al. 2011.

7 Assumpgao et al. 2009, Chen et al. 2008, Choudhury et al. 2013 (long interview), Kim et al. 2006, Klemp et
al. 2002, Reyes-Llerena et al. 2000, Veerapen et al. 2007.

8 Buskila et al. 1993, Clark et al. 1998, Marschall et al. 2011, @verland et al. 2012, Sauer et al. 2011,
Veerapen et al. 2007, Zapata et al. 2006.

9 Ablin et al. 2012, Choudhury et al. 2013 (short postal questionnaire), Perrot et al. 2011, Vincent et al. 2013
(self-report questionnaire).
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Outcome measurement
If we consider our outcome to be community FM/CWP prevalence (rather than coding
prevalence), then 26% (n=21) of the included studies were at high risk of outcome measurement
bias using the QUIPS tool. Thirty-nine percent (n=32) of the studies were found to be at moderate

risk and 35% (n=29) were felt to be at low risk of outcome measurement bias.

For the outcome measurement domain, over half (55%, n=11)10 of the 20 high-risk studies were
rated as such because they used inadequate case definition criteria. They either employed
diagnostic criteria that were poorly documented, relied on clinical judgement with no specified
diagnostic criteria, or asked for patient recall of physician’s diagnosis. Two high-risk'! studies
failed to operationalise established diagnostic criteria adequately. Four studies’? used non-robust
methods to establish prevalence estimates, calculating figures from data extrapolated from a sub-
sample or from an unrelated population (e.g. rheumatology outpatients) rather than from the whole
sample or the target population. One high-risk study (Cakirbay et al. 2006) failed to provide
sufficient documentation regarding the validity of screening test used and the method of outcome

measurement and therefore had to be considered high-risk.

Six (7%) of the included studies'3 aimed to estimate the prevalence of clinically recognised FM,
rather than community prevalence. Five of the six studies'# estimating clinically recognised FM
established coding prevalence used a clear definition of the codes (recorded in medical/health
insurance records) used to represent a FM diagnosis, while the remaining study (Bazelmans et al.
1999) asked GPs to self-report the number of FM patients in their practice (no FM case definition
was documented in the paper). The five studies using medical or health insurance records were

therefore considered to be at low risk of bias for measuring FM coding as an outcome, but at high

10 Albin et al. 2012, Bazelmans et al. 1999, Chen et al. 2008, Davtchi et al. 2008, Elstad et al. 1994, Hauser et
al. 2009b, McNally et al. 2006, Picavet and Hazes 2003, Raspe and Baumgartner 1993, Reyes-Llerena et al.
2000, Veerapan et al. 2007.

11 Mékela and Helidvaara 1991, Chen et al. 2008.

12 Branco et al. 2010, Raspe and Baumgartner 1993, Forseth and Gran 1992, Lindell et al. 2000.

3 Andersson et al. 1999, Hughes et al. 2006, Marschall et al. 2011, Sauer et al. 2011, Vincent et al. 2013 -
medical records, Bazelmans et al. 1999.

14 Andersson et al. 1999, Hughes et al. 2006, Marschall et al. 2011, Sauer et al. 2011, Vincent et al. 2013 -
medical records.
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risk for assessing actual community FM burden; while the study asking GPs to self-report FM was

considered to be at high risk of bias in determining both coding and community prevalence.

Twelve percent (n=7) of the studies using the ACR-90 criteria (n=58) were felt to be at high risk of
outcome measurement bias, compared to 59% (n=13) of the non-ACR (ACR-90 or ACR-2010)

studies (n=22).

3.4.5 Prevalence
a. Prevalence estimates

Prevalence estimates for FM ranged from three per 10,000 in China (Zeng et al. 2010) to an upper
limit of 1,050 per 10,000 in women aged 20-49 in Arendal, Norway (Forseth and Gran 1992). The
majority of estimates for FM prevalence were between 100 and 400 per 10,000 of the population.

The majority of figures were either stated or assumed to be point prevalence estimates.

Prevalence estimates for CWP ranged from zero per 10,000, observed in a sample of Pima
Indians (Jacobsson et al. 1996), to an upper limit of 2,400 for low socioeconomic status
populations in Brazil (Assumpcéo et al. 2009). The majority of estimates for CWP prevalence were

between 1,000 and 1,300 per 10,000 of the population.

A full summary of prevalence estimates and study characteristics is provided in Table A3.8 in the

appendix (A3.6).

b. Variation by diagnostic criteria
Fibromyalgia
Prevalence estimates for FM stratified by diagnostic criteria used are presented in Table 3.7 for

the studies included in the review that provided figures for both male and female adults.

Of the 49 studies presenting figures for FM in male and female adults, 30 (61%) used the full
ACR-90 diagnostic criteria. Three further studies® used the ACR-90 criteria but did not examine

for tender points. Two studies’® used the ACR-2010 criteria. Two studies'” gave figures based on

15 Chen et al. 2008, Hauser et al. 2009b, Ablin et al. 2012.
16 Wolfe et al. 2013 and Vincent et al. 2013.

7 McNally et al. 2006, Picavet and Hazes 2003.
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self-reported FM diagnosis. Six studies'® used diagnostic criteria based on either coding
prevalence or prevalence based on GPs’ estimates of the prevalence within their practice. One
study defined a case according to ‘generally accepted definitions among
rheumatologists’ (Reyes-Llerena et al. 2000). One study used the Yunus et al. criteria (Makela and

Helibvaara 1991). Finally, four studies?® failed to document clear diagnostic criteria.

Estimates for FM prevalence in studies of male or female adults using the full ACR-90 criteria
ranged between 3 and 880 per 10,000, with the majority of estimates between 100 and 400 per
10,000. The two studies?0 reporting FM prevalence using the updated ACR-2010 criteria

estimated prevalence of 210 and 530 per 10,000.

The two studies?! calculating recorded prevalence using insurance records had very low
prevalence rates when compared with community prevalence figures determined using the
ACR-90 criteria (28-45 per 10,000 of the population compared with a figure between 100 and 400
for the majority of studies implementing the ACR-90 criteria). The two studies of FM coding
prevalence in insurance records both used German insurance company data; the lower estimate
(28 per 10,000) was found in the study requiring two instances of FM coding, while the study with
the higher estimate only required one instance of FM coding. Medical record coding prevalence?z2

was between 18 and 330 per 10,000.

Prevalence as estimated by GPs (Bazelmans et al. 1999) was very low (16 per 10,000).

The two studies?? using self-reported recollection of FM diagnosis had low prevalence rates of 110

and 120 per 10,000 of the population.

'8 Insurance company records: Sauer et al. 2011, Marschall et al. 2011; Medical records: Andersson et al.
1999, Hughes et al. 2006, Vincent et al. 2013 (medical records); GP estimates: Bazelmans et al. 1999.

9 Andersson 1994, Davatchi et al. 2008, Farooqgi and Gibson 1998, Veerapan et al. 2007.
20 Vincent et al. 2013 (self report), Wolfe et al. 2013.

21 Marschall et al. 2011, Sauer et al. 2011.

22 Vincent et al. 2013 (medical records), Hughes et al. 2006, Andersson et al. 1999

23 McNally et al, 2006, Picavet and Hazes 2003.
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Table 3.7 Prevalence of FM per 10,000 of the population for male and female adults stratified by
diagnostic criteria used for case definition.

Diagnostic Study Prevalence per 10,000
Criteria population (95% CI)

ACR-90 - including tender point Zeng et al. 2010

examination Taiyuan 3 (0, 10)*
Shantou 10 (0, 30)*

Joshi & Chopra 2009 5(1,13)
Davatchi et al. 2009a 6 (0, 123)
Minaur et al. 2004 12 (2, 66)*
Alvarez-Nemegyei et al. 2011 20 (10, 40)
Dans et al. 1997 20 (10, 40)*
Reyes-Llerena et al. 2009 22 (9, 40)
Prescott et al. 1993 66 (28, 129)
Pelaez-Ballestas et al. 2011 68 (56, 80)
Rodriquez-Amado et al. 2011 80 (60, 110)
Scudds et al. 2006 82 (35, 129)
Chaaya et al. 2012 100 (60, 130)

White et al. 2003
Non-Amish (rural)
Amish
Lindell et al. 2000
Alvarez-Nemegyei et al. 2005
Klemp et al. 2002
Cardiel & Serrano 2002
Perrot et al. 2011
Raspe & Baumgartner 1993
Wolfe et al. 1995
Salaffi et al. 2005
Kim et al. 2006
Carmona et al. 2001
Senna et al. 2004
Branco et al. 2010*
France
Portugal
Spain
Germany
Italy
White et al. 1999 (urban)
Haq et al. 2005
Urban slum
Urban affluent
Rural
Assumpcéo et al. 2009
Guermazi et al. 2008
Turhanoglu et al. 2008

120 (60, 260)*
720 (530, 970
130 (80, 170
130 (60, 240
130 (10, 240
140 (100, 200
160 (120, 200
200 (110, 390)*
200 (140, 270)
222 (136, 319)
224 (150, 333)*
240 (150, 320)
250 (197, 312)
290 (240, 360)
140 (70, 210)
360 (200, 520)
)

)

)

)

N s N

230 (140, 320
320 (210, 430
370 (260, 480
330 (320, 340
360 (310, 410)*
320 (230, 440)
330 (240, 440)
440 (370, 530)
440 (270, 630)
670 (530, 840)*
880 (680, 1140)*

Based on ACR-90 criteria
(no examination conducted)

Ablin et al. 2012**
Hauser et al. 2009b
Chen et al. 2008
Criteria developed from ACR-90
Criteria based on LFESSQ

200 (130, 270)
380 (290, 440)*

670 (530, 830)*
980 (820, 1,170)*

ACR-2010

Wolfe et al. 2013

Vincent et al. 2013
(self report)

210 (160, 270)
530 (385, 712)

Self-reported recall of diagnosis

McNally et al. 2006
Picavet & Hazes 2003

110 (100, 120)
120 (90, 160)*
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Diagnostic Study Prevalence per 10,000
Criteria population (95% CI)
Recorded Read codes N248, N239 Hughes et al. 2006 18 (17, 19)*
prevalence and N2412

OXMIS code 7339F

ICD-10 diagnosis M79.7 Marschall et al. 2011 28 (28, 29)*

coded at least twice

ICD-10 diagnosis M79.7 Sauer et al. 2011 45 (43, 46)*

Documented FM Vincent et al. 2013 110 (107, 120)

diagnosis in medical (medical records)

records

ICD-8: 7179; ICD-9: 728 Andersson et al. 1999 330 (290, 370)*
Estimate of practice prevalence Bazelmans et al. 1999 16 (7, 34)*
provided by GPs
Yunus et al. Mékela & Helidvaara 1991 75 (57, 97)*
According to generally accepted  Reyes-Llerena et al. 2000 70 (20, 240)*

definitions among
rheumatologists

No criteria stated Davatchi et al. 2008 (urban) 69 (54, 87)*
Veerapan et al. 2007 93 (62, 137)*

Andersson 1994 190 (130, 260)*

Faroogi & Gibson 1998 210 (160, 280)*

Rural 260 (170, 410)*

Urban 320 (220, 480)*

Urban affluent 10 (3, 90)*

*95% ClI calculated from sample size and prevalence estimate.
** based on figures for positive screen for LFESSQ-6
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Chronic widespread pain
Prevalence estimates stratified by diagnostic criteria for the 29 studies (28 papers) presenting
figures for CWP in male and female adults are presented in Table 3.8. Of these 29 studies, 24
(83%) used the ACR-90 criteria, one study additionally used the Manchester criteria (Hunt et al.
1999) with the same study sample, one used ACR-2010 criteria, and four studies used study-
specific criteria. In ACR-90 studies CWP prevalence ranged from zero in Pima Indians (Jacobsson
et al. 1996) to 2,400 per 10,000 in a low socio-economic status population in Brazil (Assumpcéo et

al. 2009), with the majority of estimates between 1,000 and 1,300 per 10,000.

The study (Hunt et al. 1999) using both the ACR-90 and Manchester criteria with the same sample
noted a lower prevalence using the Manchester criteria; 470 per 10,000 compared to 1,290 using

the ACR-90 criteria.
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Table 3.8 Prevalence of CWP per 10,000 for mixed adults stratified by diagnostic criteria.

Diagnostic criteria

Study

Prevalence per 10,000

population (95% ClI)

ACR-90

Jacobsson et al. 1996
Klemp et al. 2002
Hardt et al. 2008
Lindell et al. 2000
Scudds et al. 2006
Ablin et al. 2012
White et al. 1999
White et al. 2003
Non-Amish
Amish
Choudhury et al. 2013
Short postal survey
White British/Irish
British Bangladeshi
Bangladeshi
Other ethnic groups
Long questionnaire
White British/Irish
British Bangladeshi
Bangladeshi
Papageorgiou et al. 2002
Buskila et al. 2000
Wolfe et al. 1995
Croft et al. 1993
Bergman et al. 2001
Macfarlane et al. 2005 (survey A)
White European
South Asian
Raspe & Baumgartner 1993
Carnes et al. 2007
Branco et al. 2010

0 (0, 350)
280 (160, 430)
360 (310, 420)
420 (340, 500)
440 (340, 550)*
510 (391, 663)*
730 (650, 820)*

890 (670, 1,180)*
1,450 (1,010, 2,040)*

1,000 (200, 1,800)
900 (0, 2,500)
1,600 (300, 2,800)
900 (0, 2,000)
600 (0, 1,800)

900 (0, 2,400)
1,800 (300, 3,300)
1,000 (860, 1,170)*
1,020 (870, 1,110)
1,080 (950, 1,170)
1,120 (960, 1,300)*
1,140 (1,010, 1,260)

1,180 (990, 1,400)*
1,380 (1,240, 1,550)*
1,200 (940, 1550)
1,200 (1,080, 1,330)*
1,300 (1,200, 1,400)*

France 1,000 (830, 1,200)*
Italy 1,000 (830, 1,200)*
Germany 1,100 (920, 1,310)*
Portugal 1,300 (1,030, 1,620)*
Spain 2,300 (2,050, 2,570)*
Storozhenko et al. 2004 1,330 (838, 2,056)*
Kim et al. 2006 1,401 (1,202, 1,626)*
Aggarwal et al. 2006 1,500 (1,367, 1,647)*
Assumpcéo et al. 2009 2,400 (2,100, 2,700)
ACR-90 and Manchester Hunt et al. 1999
ACR 1,290 (1,150, 1,450)
Manchester 470 (390, 570)
ACR-2010: WPI =6 for 3 months  Hauser et al. 2013 580 (497, 680)*
Study-specific Hagen et al. 2005 440 (420, 460)*
Kurita et al. 2012
Danish 460 (427, 496)*
Other Western 405 (251, 648)*

Non-Western
Andersson 1994
Svebak et al. 2006

)
1,026 (789, 1,324)*
1,070 (930, 1,230)*
1,260 (1,230, 1,280)

*95% Cl calculated from sample size and prevalence estimate.
WPI: Widespread pain index (Wolfe et al. 2010)
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c. Geographical variation
To ensure comparability for the assessment of geographical variation in prevalence, only adult
studies using the ACR-90 criteria have been compared. Tables 3.9 and 3.10 present prevalence

figures stratified by study location for FM and CWP respectively.

Fibromyalgia

The studies conducted by White et al. (1999, 2003) in Ontario Canada compare FM prevalence in
rural, urban and Amish communities. A substantially higher prevalence of 720 per 10,000 of the
population is observed in the Amish community, compared to 120 for rural communities and 330
per 10,000 for the urban population. In contrast, Haq et al. (2005) found a high prevalence in rural

Bangladesh compared to both urban affluent and slum communities.

In South America, prevalence estimates were lower in the Mexican and Cuban studies compared
to the Brazilian studies. The Mexican and Cuban studies also presented lower estimates than the

North American studies.

European estimates ranged from 66 per 10,000 in Denmark (Prescott et al. 1993) to 380 per
10,000 in Germany (Hauser et al. 2009b), with the majority of the estimates between 200 and 350

per 10,000 of the population.
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Table 3.9 Prevalence of FM in male and female adults in the general population per 10,000 of the
population, stratified by geographical location (for studies using ACR-90 criteria).

Lindell et al. 2000

13

Geographical region Study Population Prevalence per
10,000
population
(95% ClI)
Africa Guermazi et al. 2008 Tunisia 670 (530, 840)*
Asia China Scudds et al. 2006 Hong Kong 82 (35, 129)
China Chen et al. 2008 «+ China 670 (530, 830)*
Zeng et al. 2010 — Shantou Shantou, China 10 (0, 30)*
Zeng et al. 2010 — Taiyuan Taiyuan, China 3 (0, 10)*
Korea Kim et al. 2006 South Korea 224 (150, 333)*
South East  Dans et al. 1997 Philippines 20 (10, 40)*
Asia
Indian Haqg et al. 2005 Bangladesh 360 (310, 410)*
subcontinent Rural Bangladesh - rural 440 (370, 530)
Urban affluent Bangladesh — urban affluent 330 (240, 440)
Urban slum Bangladesh — urban slum 320 (230, 440)
Joshi & Chopra 2009 Pune, India — urban 5(1,13)
Australasia Minaur et al. 2004 Australia — Aboriginal 12 (2, 66)*
community
Klemp et al. 2002 New Zealand 130 (10, 240)
Middle Davatchi et al. 2009a Iran — rural 6 (0, 123)
East Chaaya et al. 2012 Lebanon 100 (60, 130)
Ablin et al. 2012 Israel 200 (130, 270)
Turhanoglu et al. 2008 Turkey 880 (680, 1140)*
North Canada White et al. 2003
America Rural Amish Ontario, Canada — Amish 720 (530, 970)
Rural non-Amish Ontario, Cananda — rural 120 (60, 260)*
White et al. 1999 Ontario, Canada — urban 330 (320, 340)
USA Wolfe et al. 1995 Wichita, Kansas, USA 200 (140, 270)
South Brazil Senna et al. 2004 Brazil 250 (197, 312)
America Assumpcao et al. 2009 Sao Paulo, Brazil — low 440 (270, 630)
socioeconomic
Cuba Reyes-Llerena et al. 2009 Cuba 22 (9, 40)
Mexico Alvarez-Nemegyei et al. 2011 Yucatan, Mexico 20 (10, 40)
Pelaez-Ballestas et al. 2011 Mexico 68 (56, 80)
Rodriguez-Amado et al. 2011 Mexico 80 (60, 110)
Alvarez-Nemegyei et al. 2005 Cantamayec, Yucatan, Mexico 130 (60, 240)
Cardiel & Serrano 2002 Mexico — suburban 140 (100, 200)
Europe Central/ Branco et al. 2010** Europe 290 (240, 360)
Western Branco et al. 2010 - France  France 140 (70, 210)
Europe Perrot et al. 2011 France 160 (120, 200)
Raspe & Baumgartner 1993  Germany 200 (110, 390)*
Branco et al. 2010 — Germany 320 (210, 430)
Germany
Hauser et al. 2009b Germany 380 (290, 440)*
Salaffi et al. 2005 taly 222 (136, 319)
Branco et al. 2010 - Italy taly 370 (260, 480)
Branco et al. 2010 — Spain Spain 230 (140, 320)
Carmona et al. 2001 Spain 240 (150, 320)
Branco et al. 2010 — Portugal Portugal 360 (200, 520)
Scandinavia Prescott et al. 1993 Denmark 66 (28, 129)
0 )

Halmstad and Laholm, Sweden

(
(80, 170

*95% Cl calculated from sample size and prevalence estimate.
** based on figures for positive screen for LFESSQ-6
< These figures are based on those calculated using an adapted version of the ACR-90 criteria in Chen et al. 2008.
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Chronic widespread pain
Figures for ACR-90 CWP in Europe ranged from 420 per 10,000 of the population in Sweden
(Lindell et al. 2000) to 2,300 in Spain (Branco et al. 2010) but the majority were between 10,00
and 1,400 per 10,000 of the population. In North America, the Amish had a high prevalence of
1,450 per 10,000 of the population, compared to rural Ontarians with a prevalence of 890 (White
et al. 2003) and urban Ontarians with a prevalence of 730 per 10,000 (White et al. 1999). In
contrast to the Amish, the Pima Indians of the Gila River community in Phoenix, Arizona had no
observed CWP (Jacobsson et al. 1996). The general population in America were found to have a
prevalence of 360 per 10,000 of the population by Hardt et al. in 2008 and 1,060 by Wolfe et al. in

1995.
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Table 3.10 Prevalence of CWP in the adult general population per 10,000 of the population, stratified by
geographical location (for studies using ACR-90 CWP criteria).

Geographical region Study Population Prevalence per
10,000 population
(95% CI)
Asia Scudds et al. 2006 Hong Kong 440 (340, 550)*
Kim et al. 2006 South Korea 1,401 (1,202, 1,626)*
Australasia Klemp et al. 2002 New Zealand 280 (160, 430)
Middle East Buskila et al. 2000 Israel 1,020 (870, 1,110)
Ablin et al. 2012 Israel 510 (391, 663)*
South Assumpcéo et al. 2009 Sao Paulo, Brazil - low 2,400 (2,100, 2,700)
America socioeconomic status
North Canada White et al. 2003 Ontario, Canada
America Amish 1,450 (1,010, 2,040)*
Non-Amish (rural) 890 (670, 1,180)*
White et al. 1999 Ontario, Canada (urban) 730 (650, 820)*
USA Jacobsson et al. 1996 Pima Indians, Gila River, 0 (0, 350)
Arizona
Hardt et al. 2008 USA 360 (310, 420)
Wolfe et al. 1995 USA 1,060 (950, 1,170)
Europe Central/ Papageorgiou et al. 2002  Handforth, UK 1,000 (860, 1,170)*
Western Croft et al. 1993 Cheshire, UK 1,120 (960, 1,300)*
Europe Hunt et al. 1999 Manchester, UK 1,290 (1,150, 1,450)
Macfarlane et al. 2005 UK

(survey A)

Aggarwal et al. 2006
Carnes et al. 2007
Choudhury et al. 2013

Short postal survey

Long questionnaire

Raspe & Baumgartner 1993

White European
South Asian
Manchester, UK
South East, UK
East London, UK
White British/Irish

1,180 (990, 1,400)*
1,380 (1,240, 1,550)*
1,500 (1,367, 1,647)
1,200 (1,080, 1,330)*

1,000 (200, 1,800

Bangladeshi 1,800 (300, 3,300

1,200 (940, 1,550

)

British Bangladeshi 900 (0, 2,500)
Bangladeshi 1,600 (300, 2,800)

Other ethnic groups 900 (0, 2,000)
White British/Irish 600 (0, 1,800)
British Bangladeshi 900 (0, 2,400)
)

)

Bad Sackingen, Germany

Branco et al. 2010 Europe 1,300 (1,200, 1,400)*

France France 1,000 (830, 1,200)*

ltaly [taly 1,000 (830, 1,200)*

Germany Germany 1,100 (920, 1,310)*

Portugal Portugal 1,300 (1,030, 1,620)*

Spain Spain 2,300 (2,050, 2,570)*

Scandinavia Lindell et al. 2000 Sweden 420 (340, 500)
Bergman et al. 2001 Sweden 1,140 (1,010, 1,260)

Russia

Storozhenko et al. 2004

Yekaterinburg, Russia 1,330 (838, 2,056)*

*95% Cl calculated from sample size and prevalence estimate.
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d. Gender variation
Of the 59 studies presenting figures for FM, 35 gave prevalence figures stratified by gender; 30 of
these were studies of the adult population. Table 3.11 displays FM prevalence data according to
gender. Male-to-female ratio for FM prevalence ranged from zero to 0.97. The majority of studies

showed FM to be at least two times more prevalent in women.

Table 3.11 Prevalence (per 10,000) of FM in the adult general population stratified by gender.

Study Prevalence per 10,000 population (95% CI) Male:female
Female Male ratio
Alvarez-Nemegyei et al. 2005 260 (140, 480)* 0 (0, 100)* 0.00
Assumpgéo et al. 2009 780 (500, 1,180)* 0 (0, 60)* 0.00
Chaaya et al. 2012 200 (130, 260) 0 (0, 21)* 0.00
Lindell et al. 2000 116 (71, 191)* 0 (0, 34)* 0.00
Prescott et al. 1993 125 (60, 240)* 0 (0, 60)* 0.00
Senna et al, 2004 390 (310, 480)* 9 (2, 50)* 0.02
White et al. 2003
Amish 1,040 (610, 1,850)* 30 (7, 89)* 0.03
Non-Amish rural 220 (50, 390)* 0 (0, 194)* 0.00
Haqg et al. 2005
urban affluent 580 (410, 790) 20 (0, 120) 0.03
rural 750 (610, 910) 120 (70, 200) 0.16
urban slum 530 (370, 750) 140 (70, 270) 0.26
Carmona et al. 2001 420 (320, 560)* 20 (10, 70)* 0.05
Vincent et al. 2013
medical records 200 (188, 212) 14 (11, 18) 0.07
self report 681 (456, 978) 371 (208, 612) 0.54
Cardiel & Serrano 2002 140 (180, 360)* 10 (40, 60)* 0.07
Picavet & Hazes 2003 210 (150, 270) 20 (0, 40) 0.10
Veerapan et al. 2007 155 (103, 233)* 17 (5, 62)* 0.11
Sauer et al. 2011 40™ 5 0.13
Wolfe et al. 1995 340 (230, 460) 50 (0, 100) 0.15
McNally et al, 2006 180 (170, 200) 30 (20, 40) 0.17
Kim et al. 2006 310 (200, 470)* 57 (16, 205)* 0.18
Klemp et al. 2002 200 (80, 390)* 40 (0, 580) 0.20
Reyes-Llerena et al. 2009 30 (10, 70)* 8 (1, 50)* 0.27
White et al. 1999 490 (470, 510) 160 (130, 190) 0.33
Pelaez-Ballestas et al. 2011 100 (82, 118) 34 (21, 47) 0.34
Guermazi et al. 2008 975 (740, 1270)* 374 (240, 580)* 0.38
Ablin et al. 2012 360 (240, 470) 150 (100, 200) 0.42
Turhanoglu et al. 2008 1,250 (920, 1,670) 510 (310, 820) 0.41
Makela & Helibvaara 1991 98 (71, 133)* 48 (29, 78)* 0.49
Chen et al. 2008*** 830 (641, 1,081)* 460 (307, 690)* 0.55
Branco et al. 2010 < 360 (350, 370) 210 (200, 220) 0.58
Wolfe et al. 2013 240 (150, 320) 180 (110, 260) 0.75
Hauser et al. 2009b 370 (270, 470)* 360 (270, 490)* 0.97

95% Cl calculated from sample size and prevalence estimate.

**Unable to calculate 95% CI from information provided in the paper.
***These figures are based on those calculated using an adapted version of the ACR-90 criteria in Chen et al. 2008.

< Figures based on positive screen in LFESSQ-6
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Of the 38 studies presenting figures for CWP, 17 gave prevalence by gender, 15 of these were
studies of the adult population. Table 3.12 displays CWP prevalence in adults according to
gender. Male to female ratio for CWP prevalence in adults ranged from 0.21 to 0.95, with the

majority between 0.50 and 0.70.

Table 3.12 Prevalence (per 10,000) of CWP in the adult general population stratified by gender.

Study Prevalence per 10,000 population (95% CI) Male:female

Female Male ratio
Buskila et al. 2000 1,400 (1,230, 1,600) 300 (210, 440) 0.21
Kim et al. 2006 1,920 (1,640, 2,240)* 400 (240, 660)* 0.21
Ablin et al. 2012 713 (522, 967)* 300 (183, 489)* 0.42
Bergman et al. 2001 1,530 (1,320, 1,740) 750 (600, 910) 0.49
Klemp et al. 2002 350 (190, 580) 180 (10, 410) 0.51
White et al. 1999 900 (777, 1,023)* 470 (355, 585)* 0.52
Carnes et al. 2007 1,440 (1,264, 1,636)* 818 (669, 997)* 0.57
Croft et al. 1993 1,560 (1,320, 1,840)* 940 (730, 1210)* 0.60
Svebak et al. 2006 1,550 (1,510, 1,590) 950 (910, 980) 0.61
Aggarwal et al. 2006 1,600 (1,230, 1,510)* 1,070 (890, 1,260)* 0.67
Hardt et al. 2008 430 (350, 530) 290 (230, 370) 0.67
Hunt et al. 1999** 530 (410, 670) 370 (260, 520) 0.70
Storozhenko et al. 2004 1,460 (857, 2,386)* 1,050 (417, 2,413)* 0.72
Héauser et al. 2013 630 (509, 770)* 530 (416, 674)* 0.84
White et al. 2003 (Amish) 1,490 (920, 2,310)* 1,410 (810, 2,350) 0.95

*95% Cl calculated from sample size and prevalence estimate.
** Manchester criteria
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e. Age variation

Fibromyalgia

Nine of the papers using the ACR-90 case criteria to diagnose FM presented prevalence figures
in both male and female adults stratified by age. These data are summarised in Figure 3.2. The
results show the majority of studies demonstrating either increasing FM prevalence with age or a
peak in middle age with a decline in older age groups. However, figures for a rural population in

South Korea (Kim et al. 2006) show increasing prevalence with age in women, but declining

prevalence with age in men.

Figure 3.2 Prevalence of FM (per 10,000) in the adult general population for studies using the ACR-90
criteria, stratified by age group.
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Chronic widespread pain

Six of the papers presenting figures for ACR-90 CWP in male and female adults presented
prevalence stratified by age (Figure 3.3). As for FM there is an increase in CWP prevalence with
increasing age and/or a peak in middle age with some studies suggesting a decline in older age
groups. Data from Croft et al. (1993) demonstrate two peaks: one in middle age, and another in
the elderly. For women there is a peak at age 45-54 and again at 75-85, while for men there is a

peak at 55-64 with another at 75-85.

Figure 3.3 Prevalence of CWP (per 10,000) in the adult general population for studies using the ACR-90
criteria, stratified by age group.
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3.4.6 Meta-analysis

Studies examining prevalence in both male and female adults using the ACR-90 criteria were
included in a meta-analysis. Thirty papers presenting figures for ACR-90 FM prevalence in mixed-
gender adults were identified, representing 38 estimates of FM prevalence in different

populations.

CWP estimates from the Lindell et al. (2000) study were excluded from the meta-analysis because
the paper used a slightly different definition that used data from two different time points a year
apart. Twenty-two papers presenting figures for CWP were included, representing 34 estimates of

CWP prevalence in different populations.

a. Fibromyalgia

The random-effects pooled prevalence of FM for all 38 included estimates was 180 per 10,000
(95% CI 150, 220); this estimate was associated with a high level of heterogeneity (12 = 99.1%).
There was little difference if low-quality studies (as defined in section 3.3.7.b) and studies
estimating prevalence in particularly select populations (White et al. 2003: Amish population) were
removed from the analysis — pooled prevalence dropped marginally to 170 per 10,000 (95% CI
120, 210) with a comparable level of heterogeneity (12 = 99.4%). When only high-quality studies
(studies scoring at low risk of bias on both domains of the QUIPS tool) were considered, pooled
prevalence reduced to 120 per 10,000 (95% CI 40, 190), with reduced, but still high,

heterogeneity (12 = 85.1%).

A forest plot for all 38 estimates of ACR-90 FM prevalence in the adult population stratified by

study quality is shown in Figure 3.4.
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Figure 3.4 Forest plot for all FM prevalence estimates for ACR-90 studies in the adult population,

stratified by study quality.
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b. Chronic widespread pain
The random-effects pooled prevalence of CWP for all 34 included estimates (from 22 papers) was
1,077 per 10,000 (95% CI 907, 1,249) this estimate was associated with a high level of
heterogeneity (12 = 97.0%). There was little difference in pooled prevalence if low-quality studies
(studies scoring a high risk of bias on either domain one or four of the QUIPS tool) and studies
estimating prevalence in particularly select populations (Jacobsson et al. 1996: Pima Indians;
White et al. 2003: Amish population; Macfarlane et al. 2005: white European and South Asian)
were excluded from the analysis — pooled prevalence dropped to 995 per 10,000 (95% CI 770,
1,221), with comparable heterogeneity (12 = 97.8%). When only high-quality studies (studies
scoring at low risk of bias on both domains of the QUIPS tool) were considered, there was little
change in pooled prevalence: 1,178 per 10,000 (95% CI 1,025, 1,331), with reduced, but still
high, heterogeneity (12 = 85.7%). A forest plot for estimates of ACR-90 CWP prevalence in the

adult population stratified by study quality is shown in Figure 3.5.
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Figure 3.5 Forest plot for all ACR-90 CWP estimates from studies in the adult population stratified by

study quality.
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3.5 Discussion

Seventy-nine papers were included in the review including the results from 82 separate studies.
Fifty-nine studies (58 papers) presented prevalence figures for FM, estimates ranged from three to
1,050 per 10,000, with the majority between 100 and 400 per 10,000. Thirty-eight studies (36
papers) presented prevalence figures for CWP: estimates ranged from zero to 2,400 per 10,000,

with the majority between 1,000 and 1,300 per 10,000.

Prevalence varied with the diagnostic criteria used to define cases. Generally, recorded
prevalence (in medical or health insurance records) was lower than self-reported prevalence. In
studies using ACR-90 criteria there was insufficient evidence to demonstrate any geographic
variation. However, the papers included in the review suggest that there is appreciable socio-

cultural variation.

Prevalence was higher in women for all studies presenting figures stratified by gender. Prevalence

was also higher in those over 40 years of age for all studies presenting age stratified figures.

Papers presenting figures using ACR-90 criteria in mixed-gender adults were included in the
meta-analysis. The meta-analysis therefore included 30 papers presenting 38 estimates for FM
prevalence, and 22 papers presenting 34 estimates for CWP prevalence. All pooled prevalence
estimates were associated with high levels of heterogeneity (12 ranging from 85% to 99%). Pooled
prevalence for FM was 180 per 10,000 for all included studies and 120 per 10,000 for only high-
quality studies. Pooled prevalence for CWP was 1,077 per 10,000 for all included studies and

1,178 per 10,000 for high-quality studies only.

3.5.1 Prevalence

With some exceptions, the prevalence estimates were relatively consistent regardless of the range
of methodological quality and variation in case definition criteria. For FM estimates for prevalence
in mixed-gender adults, 21 (33%) estimates were below 100 per 10,000, eight (13%) were over
400 per 10,000, leaving 54% (n=34) of estimates between 100 and 400 per 10,000. For CWP
estimates, 13 (30%) were below 800 per 10,000, seven (16%) were above 1,400 per 10,000,
leaving 55% (n=24) of estimates for prevalence in mixed-gender adults between 800 and 1,400

per 10,000.
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Particularly low estimates for FM prevalence were found in eleven24 studies. Four?s of these
studies provided estimates for either recorded (in medical or health insurance records) FM
prevalence or estimates of practice prevalence provided by GPs. One (Minaur et al. 2004)
estimated prevalence in a select population (Australian Aborigines). Six?6 of these studies did not
provide enough documentation to exclude participation bias, and five2” did not provide enough

evidence to exclude outcome measurement bias.

Unusually low estimates for CWP prevalence were found in six28 studies in mixed-gender adults
using ACR-90 criteria. One (Lindell et al. 2000) used a slightly different application of the case
definition by using data from two different time points a year apart. Another (Jacobsson et al.
1996) estimated prevalence in a particularly select population (Pima Indians) and three2® were of
poor methodological quality. The low estimate in one study (Hardt et al. 2008) might be explained

by data collection methods.

One possible explanation for outliers with low CWP prevalence estimates could be the method of
data collection. Of 12 papers30 presenting CWP prevalence estimates for mixed-gender adults
below 1,000 per 10,000 most collected data using an interview (or, in one case, a questionnaire
filled in by the respondent with help available from an interviewer) and only three3! used a postal

questionnaire. This is in contrast to studies reporting CWP prevalence estimates greater than

24 Zeng et al. 2010, Joshi and Chopra 2009, Davatchi et al. 2009a, Minaur et al. 2004, Alvarez-Nemegyei et
al. 2011, Dans et al. 1997, Reyes-Llerena et al. 2009, Hughes et al. 2006, Marschall et al. 2011, Sauer et al.
2011, and Bazelmans et al. 1999.

25 Hughes et al. 2006, Marschall et al. 2011, Sauer et al. 2011, and Bazelmans et al. 1999.

26 Zeng et al. 2010, Joshi and Chopra 2009, Davatchi et al. 2009a,, Alvarez-Nemegyei et al. 2011, Dans et al.
1997, and Reyes-Llerena et al. 2009.

27 Zeng et al. 2010, Joshi and Chopra 2009, Davatchi et al. 2009a,, Alvarez-Nemegyei et al. 2011, and
Reyes-Llerena et al. 2009.

28 Jacobsson et al. 1996, Klemp et al. 2002, Hardt et al. 2008, Lindell et al. 2000, Scudds et al. 2006 and
Ablin et al. 2012.

29 Scudds et al. 2006, Klemp et al. 2002, Ablin et al. 2012,

30 Jacobsson et al. 1996, Klemp et al. 2002, Hardt et al. 2008, Lindell et al. 2000, Hagen et al. 2005, Scudds
et al. 2006, Ablin et al. 2012, Hauser et al. 2013, Choudhury et al. 2013 (long questionnaire), White et al.
1999, White et al. 2003 (Non-Amish), and Kurita et al. 2012.

31 Lindell et al. 2000, Hagen et al. 2005, and Kurita et al. 2012.
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1,000 per 10,000 where all but fourd2 of 19 studies33 (of mixed-gender adults) used a self-
completed questionnaire. The American study by Hardt et al. (2008) ascertained CWP status by
personal interview, but the other American general population study included in the review (Wolfe
et al. 1995) used a postal questionnaire and estimated the prevalence of CWP in Wichita at nearly

three times that found by Hardt (1,060/10,000 population).

This suggests that pain reporting is higher when ascertained through self-reported questionnaire
than by personal interview. However, one study (Choudhury et al. 2013) used both a short postal
survey and longer face-to-face interview using a structured questionnaire to collect data. Findings
varied between the three ethnic groups studied; in white British/Irish CWP prevalence was higher
in the postal survey group, in British Bangladeshis prevalence was the same in both postal survey
and interview groups, and in Bangladeshis prevalence was lower in the postal survey group. This
suggests that while for many pain reporting might be high when ascertained through self-

reporting, this is not the same in all cultural groups.

Particularly high estimates for FM prevalence were found in three studies34 using ACR-90 criteria
to estimate prevalence in mixed-gender adults. One of these estimates was from a select
population (White et al. 2003 Amish). One study investigating FM in Turkey (Turhanoglu et al.
2008) did not provide sufficient evidence to exclude outcome measurement bias and another
(Guermazi et al. 2008) investigating FM in Tunisia did not provide enough evidence to exclude

risk of selection bias.

Two studies provided CWP estimates higher than 2,000 per 10,000 (Assumpcao et al. 2009 and
Branco et al. 2010). The study of the low-socioeconomic status population of Sdo Paulo, Brazil
(Assumpcéo et al. 2009) offered the highest prevalence estimate in the review (2,400 per 10,000).
This high estimate could be the result of study recruitment methods that were likely to have

resulted in bias, or as a result of low socioeconomic status. The association of CWP with low

32 Buskila et al. 2000, Branco et al. 2000, Kim et al. 2006, and Assumpgc&o et al. 2009.

33 White et al. 2003 (Amish), Choudhury et al. 2013 (short postal survey), Papageorgiou et al. 2002, Buskila
et al. 2000, Wolfe et al. 1995, Croft et al. 1993, Bergman et al. 2001, Macfarlane et al. 2005, Raspe and
Baumgartner 1993, Carnes et al. 2007, Branco et al. 2010, Storozhenko et al. 2004, Kim et al. 2006,
Aggarwal et al. 2006, Assumpgcéo et al. 2009, Hunt et al. 1999, Kurita et al. 2012, Andersson 1994, and
Svebak et al. 2006.

34 Turhanoglu et al. 2008, White et al. 2003 (Amish), and Guermazi et al. 2008.
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socioeconomic status is consistent with findings from a study of the 1958 British Birth Cohort

(Macfarlane et al. 2009a).

The Spanish arm of the study by Branco et al. (2010) returned a high estimate for CWP
prevalence of 2,300 per 10,000. Four other countries investigated by this study provide figures
that sit within the majority of estimates seen in the review. It is noteworthy that in the same study
FM prevalence for Spain is at the higher end of the estimates for all five countries, but is still lower
than those of Germany and ltaly. It would seem unusual that the prevalence of CWP in Spain
should be so high, while that for FM sits in a more typical range. The FM figure provided by the
Branco et al. study was 400 per 10,000, while that in another Spanish study (Carmona et al. 2001)
is lower at 240 per 10,000. The difference in methods is that Carmona et al. examined all patients
while Branco et al. calculated prevalence using a positive predictive value established by
applying the questionnaire to patients in rheumatological outpatient clinics. Since the 2001 study

used more robust methods, we must assume the lower figure to offer a more reliable estimate.

It could be argued that the two most extreme outliers for CWP prevalence included in the review
represent select populations rather than the general population. The highest estimate for
prevalence is for a low socio-economic population (Assumpcao et al. 2009), while the lowest
estimate is in a North American Indian tribal population (Jacobsson et al. 1996). It seems
reasonable to suggest that the true estimate for a less select population would sit somewhere

between these two extremes.

Care should be taken in interpreting the results of the meta-analysis due to high levels of
heterogeneity demonstrated by the high 12 statistics for the overall figure and the subgroup
analysis. With this caveat in mind, if we compare the overall pooled CWP prevalence figure
(1,077/10,000) with the pooled figure for high quality studies only (1,178/10,000) there is very little
difference, and we see a similar pattern when we compare overall and high-quality FM pooled
prevalence estimates. The high level of heterogeneity in pooled prevalence estimates was
probably due to methodological differences. Taking a more standard approach to sample
selection and outcome measurement might lead to greater consistency in prevalence estimates.

However, with the exception of some notable outliers, the evidence provided in this review
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suggests that the general population prevalence using ACR-90 criteria for FM is between 100 and

200 per 10,000 and for CWP is between 1,000 and 1,100 per 10,000.

a. Variation by diagnostic criteria

As might be expected, prevalence varied with case definition. GPs estimates of the prevalence of
FM in their practice (Bazelmans et al. 1999) were considerably lower than self-reported
prevalence estimates for FM. An estimate for FM prevalence based on diagnosis according to
generally accepted definitions among rheumatologists (Reyes-Llerena et al. 2000) was also lower
than estimates based on standard ACR-90 or ACR-2010 criteria. This is consistent with research

suggesting that there is a lack of awareness of the FM diagnosis among doctors (section 2.2.3.b).

Results from medical and health insurance record review were also towards the lower end of
estimates based on standard ACR definitions. In a study in Minnesota (Vincent et al. 2013) FM
prevalence estimated using ACR-2010 criteria was compared to documented FM diagnosis in
medical records. ACR-2010 FM diagnosis was nearly five times that of documented FM diagnosis.
These findings are of particular importance to this thesis, since they appear to support the

argument that FM is both under-recognised and under-coded.

Two studies reported FM prevalence using the new ACR-2010 criteria, one based in Germany
(Wolfe et al. 2013) and one in the USA (Vincent et al. 2013). The German study (Wolfe et al. 2013)
estimated prevalence at 210 per 10,000 which was similar to prevalence estimates from Germany
based on the earlier ACR-90 criteria. However, the American study (Vincent et al. 2013) estimated
prevalence with the ACR-2010 criteria at 530 per 10,000 which was higher than both the pooled
ACR-90 prevalence figure from the meta-analysis and the estimate of 200 per 10,000 from another

American study that used the ACR-90 criteria (Wolfe et al. 1995).

Another German study (Hauser et al. 2013) used the widespread pain index from the ACR-2010
criteria to estimate CWP prevalence at 580 per 10,000, this was lower than the pooled prevalence

estimate from ACR-90 studies.
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b. Geographical variation
On examining prevalence figures stratified by geographical locations it is difficult to establish any
sort of pattern in the geographical distribution of prevalence estimates. European estimates for
CWP and FM show general agreement and are consistent with findings from studies in North
America. Smaller numbers of studies from other locations and diverse methodological
approaches make comparisons between other regions less straightforward. However, the

estimates do show some consistency across locations.

Six3 of the included studies made comparisons between different ethnic or cultural groups
resident in the same regions: All six studies revealed appreciable differences in FM/CWP
prevalence between the different ethnic or cultural groups. Whether these differences in the

experience of CWP are attributable to lifestyle or genetics is unclear.

The difference in CWP prevalence between Amish and non-Amish (White et al. 2003) might be
accounted for by the data collection method used for each population. Non-Amish were assessed
using a telephone interview (prevalence 890/10,000) while the Amish were assessed using a self-
completed questionnaire (prevalence 1,450/10,000). We have already seen that the majority of

low estimates of CWP prevalence were based on studies using an interview to collect data.

The study of Maori and European New Zealanders by (Klemp et al. 2002) also had
methodological problems. Participants were recruited from two sources. Those from Maori tribes
had to be recruited non-randomly to satisfy cultural beliefs, while the response rate among those
recruited from European New Zealanders was low (839%). It would seem likely therefore that the
results of this study were influenced by participation bias. However, the study also presents
prevalence figures for FM that, unlike the CWP figures, are comparable with FM prevalence
figures from other studies included in the review, indicating that there may have been a problem

with CWP case identification in this study.

Another study of a tribal community (Jacobsson et al. 1996) also revealed a difference in
prevalence compared to other general population estimates. The study identified no cases of

CWP in 105 Pima Indians of the Gila River Community, Arizona. Other estimates for CWP in the

35 Klemp et al. 2002, White et al. 2003, Macfarlane et al. 2005, Gansky and Plesh 2007, Kurita et al. 2012,
Choudhury et al. 2013.
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USA range from 360 to 1,060 per 10,000. The paper did not provide enough evidence regarding
sample selection to judge whether the sample was representative of the target population. It also
failed to document any steps taken to validate the questionnaire and interview process.
Consequently, it is difficult to assess whether the results are an accurate estimate or the result of

methodological problems.

However, with the caveat of likely methodological problems in both studies, when we compare the
low prevalence of CWP observed in Maoris (Maori 170/10,000, European 390/10,000) (Klemp et
al. 2002) with the absence of observed CWP in Pima Indians (Jacobsson et al. 1996) we must

consider there may be reduced CWP in tribal communities.

A number of other studies36 compared rural and urban regions of the same country, revealing
noticeable differences in prevalence. Generally, developing countries had increased prevalence
in rural areas compared to urban areas, while developed countries had higher prevalence in

urban areas. This suggests that differences in prevalence might be attributable to lifestyle factors.

The study of the low-socioeconomic status population of Sdo Paulo, Brazil offered the highest
prevalence estimate in the review (2,400 per 10,000). Study recruitment methods were likely to
have resulted in bias: subjects were recruited non-randomly by telephone, 27% of the target
population did not have a phone, and 30% of those called did not answer. However, a high rate of
CWP in association with low socioeconomic status is consistent with a study using the 1958 British
Birth Cohort (Macfarlane et al. 2009a), which demonstrated that low social class is related to an
almost threefold increase in CWP risk. Further, another study (Faroogi and Gibson 1998) included
in the review demonstrated a lower prevalence of FM in affluent urban communities compared to
urban and rural communities. However, a Bangladeshi study (Haqg et al. 2005) found similar levels

of FM in affluent urban areas and urban slums.

Findings from the review demonstrate cultural and socioeconomic differences in FM/CWP
prevalence. Methodological variation between studies make it difficult to draw many conclusions
regarding geographical variation, however, there does appear to be some consistency between

studies from different locations suggesting limited geographical variation. This suggests that

36 Zeng et al. 2010, Hag et al. 2005, Faroogi and Gibson 1998, White et al. 1999 (urban) with White et al.
2003 (non-Amish rural), and Davatchi et al. 2008 (urban) with Davatchi et al. 2009a (rural).
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findings from this thesis, which uses data from individuals in North Staffordshire, UK, may be

transferable to other populations, particularly other European and North American populations.

c. Gender variation
In all studies providing prevalence by gender, both FM and CWP were observed to be higher in
women. On the whole there was a more marked difference between the genders noted in the FM

studies compared to the CWP studies.

In one paper (Vincent et al. 2013) comparing self-reported FM prevalence with the prevalence of
a diagnosis of FM in medical records, there was a more marked difference between recorded
male and female FM prevalence than between self-reported male and female prevalence. This
might represent gender-related differences in help-seeking behaviour. Women have been shown
to be more likely than men to seek help for symptoms (Cornally and McCarthy 2011, Sayer and
Britt 1996). Alternatively, clinicians might be more comfortable with diagnosing FM in women than

men.

d. Age variation

Both FM studies and CWP studies demonstrate low prevalence in younger age groups and
increasing prevalence towards middle age. It would be reasonable to suggest, therefore, that this
is a reliable reflection of patterns of FM/CWP up to around 40 years of age. However, there was
some inconsistency between studies in prevalence trends after middle age, with some studies
showing prevalence continuing to increase with increasing age, some showing a decline in older
age, and some showing two peaks, one in middle age and another in older people. It is unclear
whether these differences in age-related prevalence trends are due to methodological differences
between studies or true differences in age-related prevalence for different populations. However,
the higher-quality FM studies®” appear to show a decline in prevalence with increasing age, while
the higher-quality CWP studiess® show an overall upward trend in prevalence with age, with a

peak in middle age.

37 Carmona et al. 2001, Turhanoglu et al. 2008, White et al. 1999, and Wolfe et al 1995.

38 Bergman et al. 2001, Buskila et al 2000, and Croft et al. 1993.
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3.5.2 Future research

Agreeing on a standard case definition for CWP/FM would allow more reliable research into
geographical, age, and gender variability. Future research employing standard case definition
criteria and using comparable methodology would allow more reliable evaluation of any variation
observed in prevalence data between studies. Allied to this is the need for a standardised data
collection tool. The calculation of a pooled prevalence figure would be more appropriate if the
studies included in the review had implemented equivalent classification criteria and data
collection methods. Employing standard case definition criteria and collecting data using a
benchmark tool would mean that any variation could be more plausibly attributed to geographical,
age, or gender variation, rather than its being as a result of the diagnostic criteria or methodology
used. Further research into geographical, age, and gender variation has the potential to provide
insight into aetiological factors and the underlying pathophysiology of these conditions. This

would have implications for approaches to management.
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3.5.3 Strengths and limitations

a. Search and data extraction

The review searched four major bibliographic databases, using a search strategy that had been
tested in a pilot study (Davidson 2010), and was able to find reliable translations for all relevant
foreign language articles. In addition we searched the citation lists of all papers selected for full
text review and hand searched the Journal of Rheumatology for relevant papers published after
1990. Moreover, at each step of the review process a reliability exercise was undertaken. A
second reviewer (KJ) checked the paper selection (title review, abstract appraisal, full-text
review), data extraction, and quality appraisal stages of the review. Any disagreements were
discussed and a third reviewer (JS) was available to arbitrate any disagreements that remained
unresolved following discussion. The second reviewer was blinded to the primary reviewer’s
decisions. Our search should therefore have identified most relevant papers. However, we did not
undertake a search of grey literature, so there may be unpublished research that should have
been included. Nonetheless, with such a large review of a topic where publication bias is unlikely
it seems reasonable to conclude that the included studies present a reasonable reflection of the

true general population prevalence of CWP and FM.

b. Inclusion of estimates from medical and health insurance records

It could be argued that in a systematic review of general population prevalence, figures for
recorded prevalence in medical and health insurance records should not have been included.
Recorded prevalence reflects a mixture of consultation behaviour, diagnostic beliefs, and
recording practices. However, since FM and CWP are controversial diagnoses recorded
prevalence could be argued to provide a measure of the minimum amount of FM/CWP in the
community. Further, recorded prevalence figures offer a useful comparison to community
prevalence, with the observed disparity offering a convincing justification for the central aim of this
thesis. This project is founded on the premise that CWP/FM is unrecognised and unrecorded in
primary care, necessitating an alternative means of identifying CWP in morbidity coded data. The
observed disparity between coding and community burden supports the theory that CWP is

under-recorded.
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c. Methodological quality assessment
A systematic review of tools to assess the quality of observational studies examining incidence or
prevalence (Shamilyan et al. 2010) concluded that no consensus exists as to which individual
criteria should be assessed to establish methodological validity or how to rank overall quality (or
indeed whether an overall quality ‘rank’ is appropriate). It called for a future collaborative effort to
develop checklists for quality assessment of observational research. This call for a checklist
specifically would seem to be in conflict with the Cochrane Collaboration’s advice to assess
methodological quality on a subjective basis using domain-based evaluation (Higgins and Green,
2008, section 8.3.1). While the Cochrane Collaboration’s recommendations are aimed at
systematic reviews of interventions rather than observational studies, their justification for a
domain-based assessment, based on the argument that the ‘most realistic assessment of the
validity of a study may involve subjectivity’ (Higgins and Green, 2008, section 8.3.1), still holds

true when assessing the risk of bias in observational studies.

Our experience developing and using a tool based on the Newcastle-Ottawa scale (Wells 2008)
for quality appraisal in the pilot study informed the choice of tool used in this study. Evaluation of
the strengths and weaknesses of the tool used in the pilot study suggested that both a checklist
and a tool allowing a subjective assessment of risk of bias in relevant study design domains would
be helpful. With no consensus tool available we selected two tools. One was a checklist-based
tool (Walker et al. 2000, cited in Louw et al. 2007) and the other asked for a subjective
assessment of risk of bias in separate domains (Hayden et al. 2013). Subsequent to the
assessment of risk of bias undertaken in this review a 2012 paper (Hoy et al.) published a
modified and validated version of the Walker et al. tool for assessing risk of bias in prevalence
studies. The modified tool uses both a 10-item checklist (assessing four domains of bias) and a
summary rating of either low or high risk of bias, and has been demonstrated to have high
interrater agreement (kappa:0.82, 95% Cl: 0.76, 0.86). This new tool has therefore addressed the
methodological gap that our study sought to address by using two tools. Both of the tools we used
were useful in assessing possible reasons for outlying prevalence estimates. However,
methodological appraisal is still a subjective exercise, and it was hoped that involving additional

reviewers would partially mitigate this.
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d. Meta-analysis
Given the varied methodological approaches of the studies included in the review it could be
argued that it was not appropriate to calculate pooled prevalence estimates. High heterogeneity
between the studies illustrated by the high values of the |2 statistic certainly supports this
argument. However, only studies using the ACR-90 case definition criteria in mixed-gender adults
were entered into the meta-analysis. The ACR-90 criteria were selected as an established and
widely used standard for CWP/FM diagnosis. Including studies using the same diagnostic criteria
in similar populations (male and female adults) ensured some comparability. In addition,
prevalence figures were generally consistent (albeit with a few outliers), a random effects model
was used to account for heterogeneity, and the impact of study quality on pooled prevalence was
assessed by systematically excluding lower-quality studies and studies examining particularly

select populations from the meta-analysis.

e. Raw data

No effort was made to contact study authors for raw data. This meant that in some instances, 95%
confidence intervals for prevalence estimates had to be calculated from information given in the
paper. It also restricted the ability of the research to fulfil one of its objectives, which was to
evaluate the variability in prevalence according to age. Of the papers that presented prevalence
figures according to age, the age groups used varied considerably, preventing more robust
comparisons between studies from being drawn. However, presenting the age-banded

prevalence data graphically did allow some useful between-study comparisons to be drawn.

f. Soft tissue rheumatism and myofascial pain syndrome

In the process of conducting the search, three studies returned quoted prevalence figures for soft
tissue rheumatism (Davatchi et al. 2009b, Andrianakos et al. 2003) or myofascial pain syndrome
(Chaiamnuay et al. 1998). Soft tissue rheumatism is an ill-defined term, applied to painful or
inflammatory conditions that are non-articular. It includes both local inflammatory conditions such
as bursitis and also more generalized pain syndromes such as CWP and FM (Natvig and Picavet
2002). While the term does not necessarily imply a chronic condition, it certainly encompasses

both CWP and FM.
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Myofascial pain syndrome was included as a term in the search strategy, but papers presenting
prevalence figures for myofascial pain syndrome were excluded from the review. Myofascial pain
syndrome and FM are distinct conditions, but they share some common features (Wolfe et al.
1992, Granges and Littlejohn 1993), which was the rationale for including ‘myofascial pain
syndrome’ in the search strategy, but excluding it from the review. Exploring prevalence figures
(and variation by geographic location, age, and gender) for myofascial pain would have provided
an interesting exploration of distinctions between it and FM/CWP. However, excluding papers
calculating myofascial pain syndrome (rather than CWP/FM) prevalence allowed for comparison

of individuals identified using comparable criteria for CWP/FM.

d. Incidence

It could be argued that papers quoting incidence figures should also have been included in the
study. While incidence is clearly distinct from prevalence, a measure of the number of new cases
diagnosed may have allowed interesting comparison with prevalence figures. This could
potentially allow conclusions to be drawn regarding the degree to which new cases account for
the ongoing burden of disease, and some inferences could therefore be drawn with respect to

remission rates.
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3.6 Conclusions

CWP is a common problem, women are affected more than men, and those over 40 have a higher
prevalence. The 79 papers included in this review returned consistent estimates for the
prevalence of CWP and FM. The majority of estimates for CWP were approximately 1,000 to 1,300
per 10,000 (about 10-13% of the population), and for FM ranged between 100 and 400 per
10,000. Pooled CWP prevalence was 1,077 per 10,000 and pooled FM prevalence was 180 per

10,000.

Data recorded between 1998 and 2003 from more than 350 general practices in the UK
(representative of 4.6% of the UK population) estimated the prevalence of FM diagnosis recorded
in general practice in the UK at 18/10,000 (Hughes et al. 2006). This is substantially lower than the
community prevalence figures recorded by studies included in the review. This suggests that FM,
and by inference therefore CWP, are vastly under-diagnosed in general practice in the UK,

indicating a need for more work to help identify and manage these patients in primary care.

The results from this review were used in a number of related strands of follow-up work. The next
chapter compares community prevalence figures for FM revealed by this review to annual primary
care consultation prevalence for FM to further test the hypothesis that FM is under-reported in
primary care, therefore potentially offering further weight to the argument for developing an
alternative means of identifying CWP in primary care. Chapters Five and Six use results from the
review to assess how well RRC criteria perform as a means of identifying CWP consulters in
primary care. Prevalence figures for consultation-based CWP (RRC) were compared with
population figures derived from the review, and the age and gender profiles of RRCs were also
compared with the age and gender distribution of CWP in the general population determined by

the review, to determine whether RRCs fit the profile for self-reported CWP patients.

97



Chapter 4: Coding prevalence of non-specific generalised musculoskeletal pain in primary care

Chapter 4
Coding prevalence of non-specific generalised
musculoskeletal pain in primary care

4 1 Introduction

In the previous chapter, we established estimates for general population prevalence of FM and
CWP in a systematic review and meta-analysis. We also synthesised estimates from previous

studies of recorded FM prevalence in medical and insurance data. We noted that recorded FM
prevalence estimates were on the whole lower than community prevalence figures, suggesting

that FM is under-used as a diagnostic label.

With a possible under-recording of FM in primary care and no specific morbidity code for CWP, it
is not clear how consultations with CWP patients are recorded in general practice. Rohrbeck’s
original recurrent regional consultation (RRC) criteria were developed (to identify CWP consulters
in primary care) based on the theory that consultations with patients fitting established CWP
criteria were being coded as multiple single-site musculoskeletal complaints (2007). To test the
argument that consultations with CWP patients are not being recognised as generalised
conditions, this chapter aims to calculate the recorded prevalence of conditions related to CWP in
primary care and compare it with annual CWP community prevalence. Community prevalence is,
of course, not equal to consulting prevalence, since not all CWP patients will consult their GP for
their symptoms. However, a postal survey (Macfarlane et al. 1999) of 252 individuals with ACR-90
CWP, estimated that 72% reported consulting a general practitioner regarding their pain at any
time, hence we might expect prevalence of annual recorded CWP to be approximately 72% of

community prevalence (i.e. 8% based on reported community prevalence of 11%).

The aim of this chapter is to establish how much CWP is ‘recognised’ in primary care by
establishing the coding prevalence of non-specific (conditions with no clear established
underlying alternative diagnosis) generalised pain conditions related to CWP. By estimating any
shortfall between ‘recognised’ CWP (coding of generalised pain conditions related to CWP) and
expected CWP consultation prevalence (72% of community prevalence, from Macfarlane et al.

1999), we aimed to evaluate how much ‘unrecognised’” CWP the RRC criteria would need to
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account for. However, there is a problem with such a comparison: the Rohrbeck RRC criteria use
five years of consultation data to identify a case and most estimates of community prevalence
identified in the systematic review were point estimates. We therefore also aimed to compare both
annual and five-year coding prevalence of non-specific generalised pain complaints to establish

how much variation there was between short- and long-term estimates for CWP coding.

The existence of FM and CWP as disease entities is controversial (see section 2.2.3). The
frequency of coding of these conditions in primary care is therefore a reflection of three different
components: i) the population prevalence of the condition; ii) patients’ consultation behaviour; and
i) clinicians’ diagnostic beliefs and coding practices. By investigating the coding of five different
groups of non-specific pain codes (1. FM; 2. FM and myofascial pain; 3. Generalised
osteoarthritis; 4. All non-specific generalised pain codes excluding generalised osteoarthritis; and
5. All non-specific generalised pain codes) we were able to explore current coding practices for

these conditions.

We used Read-coded GP consultation data from 12 general practices in North Staffordshire
contributing to the Consultations in Primary Care Archive (CiPCA). By investigating practice
variation we were able to investigate any disparities in coding between practices. We were also
able to investigate how comparable coding in the CiPCA practices was to other populations, by
comparing FM coding prevalence estimates derived in this chapter with health care recorded FM

prevalence from other sources identified in the systematic review (Chapter Three).
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4.2 Aims and objectives

The primary aim of this chapter is to establish the coded consultation prevalence of generalised

musculoskeletal pain complaints related to CWP in primary care.

Specifically, the objectives of the chapter are:

1. To establish the current coding prevalence of FM in primary care and to compare it with: i)
community FM prevalence figures (established in the systematic review presented in Chapter
Three); and with ii) other figures for recorded (in medical or health insurance records) FM
prevalence reported in the published literature (identified in the systematic review presented in

Chapter Three).

2. To compare the coding prevalence of generalised musculoskeletal pain complaints related to
CWP (generalised pain conditions with no clear established underlying alternative diagnosis)
with general population based estimates for CWP prevalence from a systematic review
(Chapter Three). This allows estimation of the prevalence of ‘recognised’ CWP (coding of non-

specific generalised pain) in primary care.

3. To analyse differences in non-specific generalised musculoskeletal pain coding prevalence
across five different groups of generalised musculoskeletal pain codes, to explore the

prevalence of coding of different conditions related to CWP:

Group 1: Fibromyalgia codes.

Group 2: Fibromyalgia, fibrositis, and myofascial pain syndrome codes.

» Group 3: Generalised osteoarthritis codes.

Group 4: All non-specific generalised musculoskeletal pain codes excluding any codes for

osteoarthritis.

Group 5: All non-specific generalised musculoskeletal pain codes.

4. To analyse trends in annual coding prevalence over time for generalised musculoskeletal

complaints related to CWP.

5. To assess variation in generalised musculoskeletal pain coding prevalence by age, gender,

and practice.
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6. To calculate five-year coding period prevalence figures for generalised pain conditions related
to CWP, to offer data to compare with figures generated using the original Rohrbeck recurrent

regional consulter criteria, which require a five-year period for case identification.
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4.3 Methods

4.3.1 Data

Annual coding prevalences were calculated using routinely recorded morbidity data stored in the
Consultations in Primary Care Archive (CiPCA). The CiPCA dataset contains anonymised primary
care consultation data for up to 13 (depending on year) general practices in the North
Staffordshire area of the UK. Although North Staffordshire is generally quite deprived in
comparison to the average for England, these practices cover both more affluent and more

deprived areas.

Information stored includes a unique patient identifier, the event date, and the Read code and
Read term for the complaint or complaints addressed during the consultation. The practices
involved are part of the Keele GP Research Partnership; consequently routine clinical data
recorded by the practices is regularly audited by the informatics team from the Research Institute
of Primary Care and Health Sciences Research at Keele University (Porcheret et al. 2004). The
data quality has been demonstrated to be similar to that of larger national primary care
consultation databases giving comparable musculoskeletal consultation prevalences to national
UK and international databases (Jordan et al. 2007, 2013). At least one morbidity code is required

to be entered for each contact to the practice.
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4.3.2 Identification of Read codes

Five groups of Read codes representing non-specific (i.e. with no clear established underlying
alternative diagnosis) generalised pain conditions related to CWP were identified:

« Group 1: Fibromyalgia codes

« Group 2: Fibromyalgia, fibrositis, and myofascial pain syndrome codes

» Group 3: Generalised osteoarthritis codes

Group 4: All non-specific generalised musculoskeletal pain codes excluding any codes for

osteoarthritis

Group 5: All non-specific generalised musculoskeletal pain codes.

The Read codes to include in the study were identified through a systematic search of all Read
codes in Chapters 1, N, R, and S. Chapter 1 contains codes for symptoms, N codes for
musculoskeletal problems, R ill-defined conditions or working diagnoses, and S covers injury or

poisoning codes.

In a previous study (Jordan et al. 2010), two research GPs independently identified 5,182 unique
Read codes (representing 5,908 clinical terms; some Read codes are associated with multiple
synonymous clinical terms) from Chapters 1, N, R, and S as being musculoskeletal in nature. A
team of four GPs then allocated each musculoskeletal code to an individual body region (e.g.
hand, knee, back) where possible. If the codes did not specify an individual body region they
were classified as ‘site unspecified.” Using this classification, initially we identified all generalised
musculoskeletal codes from the list of ‘site unspecified’ codes. Generalised pain codes were
defined as those for conditions that are generalised by definition (e.g. FM) or had clinical terms
that included expressions such as: ‘multiple sites’ or ‘generalised.’ In addition, we identified site
unspecified pain codes that could represent either regional or generalised pain; that is, codes
with musculoskeletal pain clinical terms that were broad and inclusive, but did not necessarily
imply a single site (e.g. ‘other tendon disorders’, ‘arthralgia — site unspecified’, ‘rheumatic pain’)

and therefore had the potential be used to represent generalised pain.

From this list of codes, the aim then was to identify codes that could represent idiopathic diffuse
pain syndromes. An advisory panel of six GPs and a rheumatologist were approached for their

advice regarding coding practices for consultations with patients who present to their GPs with
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symptoms of CWP. Two of the panel had specialist musculoskeletal research interests and
worked both clinically and within the Arthritis Research UK Primary Care Centre at Keele
University. The remaining five clinicians were members of the North Staffordshire GP Research
Network (Porcheret et al. 2004) with no special musculoskeletal interest. In a series of mainly one-
to-one sessions (with KM), the GPs discussed how they would routinely code consultations with
patients who present with medically unexplained musculoskeletal pains. While there was a
diversity of coding practices in use among the panel members, there was a clear consensus
regarding the codes that would be unlikely to identify CWP patients. All agreed that the following
musculoskeletal complaints were unlikely to represent CWP patients: clearly identified underlying
pathology (determined via clear investigative evidence, secondary care diagnosis or strong
clinical indication); injury or trauma; vertebral conditions with myelopathy; structural problems
(e.g. fractures); and strains or sprains. Codes were therefore excluded from the list of all
generalised Read codes if they represented any of the conditions agreed by the advisory panel

as unlikely to represent CWP.

The remaining non-specific generalised codes were then categorised into the five code groups
outlined above. Full code lists for each group are presented in the appendix (A4.1). Group one
comprised the only two specific Read codes for fibromyalgia. Group two included eight codes
covering FM (including the two codes in group one), fibrositis, muscular rheumatism, and
myofascial pain syndrome. Myofascial pain syndrome and FM are distinct conditions, but they
share some common features (Wolfe et al. 1992, Granges and Littlejohn 1993). Group three
included 11 codes for generalised osteoarthritis. Osteoarthritis was included since it was
considered by the advisory panel as a diagnostic label that might be used for older patients
presenting with generalised musculoskeletal pain. The remaining two groups comprised all non-
specific generalised pain codes either including (n=110), or excluding (n=99), generalised

osteoarthritis codes.
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4.3.3 Analysis

To assess the generalisability of the study population to the general population, the age and
gender distribution of patients registered with the CiPCA practices were compared with the UK
general population. Patients registered with the CiPCA practices in each year (mid-year figures)
from 2005 to 2009 and patients registered with the practices for the full five-year period (2005-
2009: registered both mid-year 2005 and mid-year 2009) were compared with the 2009 UK

general population (mid-year figures from the Office for National Statistics 2011).

a. Prevalence

The annual and five-year consultation prevalence for each code group was calculated for the 12
practices in the CiPCA dataset for which there were complete data for the years 2005-2009.
Prevalence figures were recorded per 10,000 population. Prevalence was calculated only for
consultations conducted in primary care; coded hospital consultations were not included. Repeat
codings for the same patient were excluded in order to identify the number of patients coded with
specific conditions rather than the number of consultations for those conditions. For annual
prevalence figures the denominator population was the mid-year registered population for all 12
practices. Five-year prevalence figures for all patients consulting (including those not registered
for the full five-year period) were calculated using 2009 mid-year registered population as the
denominator. Finally, five-year figures were also calculated for the fully registered (2005-2009)
population only, using all patients registered for the duration of the five-year study period as the

denominator (recorded as registered mid-year 2005 and mid-year 2009).

Confidence intervals for prevalence figures were calculated using Wilson’s method (Newcombe
1998). A spreadsheet was developed for this purpose, incorporating formulae for calculating

these intervals at the 95% confidence level.

Both crude and standardized figures were calculated. Prevalence figures were directly
standardized to the UK general population age-gender structure (mid-year 2009 figures) provided
by the Office for National Statistics (2011). A spreadsheet was developed incorporating formulae
for calculating standardised prevalence estimates with 95% confidence intervals (using direct

standardization as documented in Altman et al. 2000, p.70-71).
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Prevalence figures for each code grouping were compared with community and recorded
(medical and insurance records) prevalence figures derived from a systematic review of the

prevalence of CWP/FM in the general population (see Chapter Three).

b. Annual variation
Trends over time for the recording of each diagnostic code group were examined descriptively by
determining annual prevalence figures for the years 2005 to 2009. A ratio of 2009 to 2005 figures

was also calculated to quantify any changes in prevalence over time.

c. Practice variation

Crude and standardised (standardised directly to the 2009 UK general population) annual
prevalence figures (and 95% confidence intervals) for 2009 were calculated for each of the 12
participating practices using the 2009 mid-year registered population as the denominator. Inter-
practice variation was examined descriptively by comparing crude and standardised prevalence

estimates for each code group across practices

d. Age and gender variation

Annual (2009) and five-year (2005-2009, fully registered only) prevalence was stratified for each
Read coded grouping by age and gender. The age stratification was in the following age bands:
14 and under; 15-24; 25-44; 45-64; 65-74; 75 years and over — as used in other studies in the
Arthritis Research UK Primary Care Centre at Keele University. Confidence intervals were

calculated at the 95% level, as before.
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4.4 Results

Table 4.1 shows the age and gender distribution of the study population between 2005 and 2009,
and the UK population in 2009 (Office for National Statistics 2011). Between 2005 and 2009 there
was a slight increase in the number of patients registered with the 12 practices contributing to
CiPCA, but the age and gender distribution of the registered population remained stable for the
five-year period (2005-2009). Patients fully registered with the CiPCA practices for the whole five-
year duration of the study period (2005-2009) were comparable on gender to the total number of
patients registered in each individual year (2005 to 2009). However, the population fully registered
for the full five-year period comprised a higher percentage of those over 45 years and a lower

percentage of under 14s than those registered in each individual year.

Both the total number of patients registered with the CiPCA practices in the individual years from
2005 to 2009, and those fully registered for the five-year period (2005-2009), were comparable on
gender distribution with the UK 2009 population. However, the CiPCA population had a higher
percentage of older people than the UK general population, with a higher percentage aged 45

and over, and this difference was more marked in the fully registered population.

Table 4.1 Comparative demographic data for the CiPCA registered population 2005-2009 and the UK
general population for 2009 (source Office for National Statistics, National Records of Scotland,
Northern Ireland Statistics and Research Agency).
CiPCA population - frequency (%) UK General
2005 2006 2007 2008 2009 Fully Population
registered | mid-year
2005-2009 | figures

2009*
Age
group
<14 16,148 (16.1%) 16,021 (15.9%) 16,709 (16.0%) 16,896 (16.1%) 16,883 (16.1%) 8,485 (10.6%)| 17.5%
15-24 11,933 (11.9%) 12,110 (12.0%) 12,676 (12.2%) 12,752 (12.1%) 12,764 (12.2%) 9,664 (12.1%)|  13.3%
25-44 27,246 (27.2%) 27,124 (26.9%) 27,996 (26.8%) 27,923 (26.6%) 27,720 (26.4%) 19,280 (24.2%)|  27.5%
45-64 26,458 (26.4%) 26,930 (26.7%) 27,759 (26.6%) 27,943 (26.6%) 27,941 (26.6%) 24,294 (30.4%)|  25.4%
65-74 9,834 (9.8%) 9,810 (9.7%) 10,069 (9.7%) 10,373 (9.9%) 10,471 (10.0%) 9,717 (12.2%) 8.5%
>75 8,593 (8.6%) 8,763 (8.7%) 9,099 (8.7%) 9,078 (8.6%) 9,132 (8.7%) 8,356 (10.5%) 7.8%
Gender

Female 51,158 (51.0%) 51,461 (51.1%) 53,147 (51.0%) 53,414 (50.9%) 53,346 (50.8%) 40,668 (51.0%) 50.8%
Male 49,054 (49.0%) 49,297 (48.9%) 51,161 (49.0%) 51,551 (49.1%) 51,565 (49.2%) 39,128 (49.0%) 49.2%

Total 100,212 100,758 104,308 104,965 104,911 79,796, 61,792,000

*Source: Office for National Statistics (2011)
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4.4.1 Prevalence

Table 4.2 shows both crude and standardised annual (2009) and five-year prevalence figures for
each diagnostic code group. Annual (2009) coding prevalence for generalised pain conditions for
the 12 practices included in the CiPCA dataset was between 14 per 10,000 for FM codes only, up
to 243 per 10,000 for all generalised musculoskeletal pain codes (including codes for
osteoarthritis). Generalised osteoarthritis codes accounted for approximately a quarter of all
generalised musculoskeletal pain coding. There was little difference in prevalence between group
one (FM codes only) and group two (FM and myofascial pain syndrome codes), reflecting a lack

of use of the additional codes included in group two.

There was little difference between the crude and standardised figures for code groups not
including osteoarthritis. Those that included osteoarthritis however, showed lower standardised
figures. Five-year period prevalence figures for generalised musculoskeletal coding ranged from

34 per 10,000 population for FM codes to 794 per 10,000 for all generalised pain complaints.

Table 4.2 Crude and standardised* annual (2009) and five-year (2005—-2009) prevalence figures (per
10,000 population) (95% CI) for diagnostic code groups for all patients consulting 2005 to 2009.

Annual prevalence Five-year prevalence (95% CI)
(95% ClI) All patients consulting Only those fully registered
(2005-2009)

Code Group Crude Standardised Crude Standardised Crude Standardised
Group 1 14 (12, 17) 14 (12, 17) 34 (31, 38) 34 (30, 37) 36 (32, 41) 35 (31, 39)
FM codes only
Group 2 15(13,17) 14 (12, 17) 35 (32, 39) 34 (31, 38) 37 (33, 42) 36 (32, 40)
FM and myofascial
pain codes
Group 3 60 (56, 65) 55 (50, 59)| 208 (199, 217) 188 (181, 196) 220 (210, 230) 179 (170, 187)
Generalised
osteoarthritis codes
Group 4 188 (180, 196) 180 (172, 188)| 628 (613, 642) 605 (591, 619) 638 (621, 655) 599 (582, 616)
All generalised
codes excluding OA
Group 5 243 (234, 253) 230 (222, 239)| 794 (778,811) 756 (741,772) 810 (792, 829) 739 (720, 757)
All generalised
codes

*Standardised to UK general population figures for 2009, source: Office for National Statistics (2011)

There was little difference between five-year prevalence estimates for all patients consulting, and

only those fully registered (2005-2009).
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4.4.2 Annual variation

Overall there was little annual variation in prevalence of all five code groups between 2005 and
2009 (Table 4.3). Generalised osteoarthritis (group 3) showed a slight decrease from 74 per
10,000 in 2005, to 60 per 10,000 in 2009. For all other generalised pain complaints there was a
slight dip in coding between 2005 and 2006 with an otherwise very slight upward trend to 2009.
Changes over the five-year period were small — ranging from an increase of one per 10,000 for FM
coding (group 1) between 2005 and 2009, to 35 per 10,000 for coding of all generalised pain

complaints excluding osteoarthritis (group 4).

Table 4.3 Variation in coding prevalence (per 10,000 population) of non-specific generalised
musculoskeletal complaints by code group over time (95% CI) for all patients registered with CiPCA
practices.

Annual prevalence per 10,000 (95% CI)

2005 2006 2007 2008 2009 2009:2005
Code Group ratio
Group 1 13 12 14 13 14 1.1
FM codes only (11, 15) (10, 15) (12, 16) (11, 16) (12,17)
Group 2 13 12 14 13 15 1.2
FM and myofascial (11, 15) (10, 15) (12, 16) (11, 16) (13, 17)
pain
Group 3 74 62 66 62 60 0.8
Generalised OA (69, 80) (57,67) (61,71) (57, 67) (56, 65)
Group 4 153 140 166 175 188 1.2
All generalised codes (146, 161) (133, 147) (158, 174) (167, 183) (180, 196)
exc. OA
Group 5 222 197 226 231 243 1.1
All generalised codes (213, 232) (189, 206) (217, 235) (222, 240) (234, 253)

exc. OA: excluding osteoarthritis
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4.4.3 Practice variation

Coding behaviour varied between practices (Table 4.4). Annual FM (group one codes) coding
crude prevalence in 2009 ranged from 3 to 29 per 10,000 depending on practice, and coding of
all non-specific generalised pain codes ranged from 159 to 369 per 10,000 depending on

practice.

There was little difference between crude and standardised prevalences for each code group

across practices.

Table 4.4 Variation in annual coding prevalence (per 10,000 population) (95% CI) for each code group
by practice for 2009 (all patients).

Code Group
GP Group 1 Group 2 Group 3 Group 4 Group 5
FM codes FM and myofascial Generalised OA All generalised pain  All generalised pain
pain exc. OA
Crude Stand. Crude Stand. Crude Stand. Crude Stand. Crude Stand.
1 3 2 3 2 78 69 83 78 159 144
(1,10) 0, 5) (1,10) (0,5) (61,100) (51,87) (B5,106) (58,97) (133, 189) (118, 170)
2 29 32 32 34 41 49 138 150 174 193
(20,43) (19,45) (22,46) (21,47) (29,57) (32,65) (115,165) (123, 177) (148, 204) (162, 225)
3 9 9 9 9 35 28 150 140 185 168
(5, 16) (3, 14) (5, 16) (3,14) (26,47) (20,37) (130, 173) (120, 160) (162, 210) (146, 189)
4 19 18 19 18 51 42 157 148 205 187
(12,30)  (10,27) (12,30) (10,27) (38,67) (30,54) (134, 183) (124, 171) (179, 234) (161, 214)
5 14 14 14 15 48 50 167 174 209 218
(8, 22) (7, 21) (9, 23) (8,23) (37,62) (37,63) (145, 191) (149, 198) (185, 236) (191, 245)
6 14 13 14 13 51 42 181 164 229 203
(8, 25) (5, 20) (8, 25) (5,20) (37,69) (29,55) (154,212) (137,191) (198, 264) (173, 233)
7 15 14 15 14 44 46 191 188 227 226
(7, 30) (4, 24) (7, 30) (4,24)  (29,67) (26,66) (156,234) (149, 227) (188, 273) (184, 269)
8 29 29 29 29 70 65 223 223 290 284
(19,43) (17,41)  (19,43) (17,41) (54,92) (47,82) (192, 259) (189, 257) (254, 330) (246, 322)
9 8 8 8 8 59 52 228 216 281 263
(4,17) (2, 14) (4,17) (2,14) (45,78) (37,66) (198, 262) (185,247) (248, 319) (229, 296)
10 2 2 2 2 37 34 229 213 258 239
(0, 12) (0,7) (0, 12) (0,7)  (24,59)  (18,49) (190, 275) (173, 253) (217, 307) (197, 281)
1 11 11 11 11 90 82 243 234 328 311
(6, 19) (4,17) (6, 19) (4,17) (74,110)  (65,98) (215,274) (205, 263) (296, 364) (278, 344)
12 17 17 17 17 107 84 271 250 369 326

(11,27) (9,250 (11,27)  (9,25) (89, 129) (68, 100) (242, 304) (220, 279) (334, 407) (293, 359)

GP: General practice

OA: osteoarthritis

exc. OA: excluding osteoarthritis

Stand.: standardised to UK general population figures for 2009 (source: Office for National Statistics 2011).
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4.4.4 Age and sex variation

Table 4.5 shows age and gender variation for both annual (for consultations with all CiPCA

patients in 2009) and five-year prevalence (for consultations with patients fully registered with the

CiPCA practices 2005-2009) for all five code groups. Variation in annual prevalence by age and

gender is illustrated in Figure 4.1. For clarity, and owing to little variation between groups one (FM

codes only) and two (FM and myofascial pain codes), only group two is shown on the graph in

Figure 4.1.

Table 4.5 Annual (2009) and five-year prevalence (2005-2009, fully registered patients only) (per 10,000
population) by age and gender.

Code Age Annual prevalence (2009) Five-year prevalence
Grp Grp (fully registered 2005—-2009)
Female Male Total Female Male Total

1 <14 0(0,4) 0(0,2) 0(0,9) 0(0,9) 2(1,8) 1(0,12)
15-24 2(0,9) 0(0, 3) 1(0, 8) 13 (6, 27) 0(0, 4) 6(2,19)
25-44 28 (20, 38) 4(2,8) 6 (10, 24) 75 (60, 94) 9(6 15) 42 (31, 57)
45-64 59 (47, 73) 4(2,7) 31 (23, 42) 121 (103, 142) 7 (12, 23) 69 (56, 85)
65-75 22 (12, 39) 4(2,10) 13 (7, 27) 45 (30, 69) 9(4 17) 28 (17, 47)
75+ 7 (2, 23) 0(0, 4) 4(1,14) 12 (5, 31) 3(1,10) 8 (3, 21)
Total 26 (22, 30) 3(2,4) 14 (12, 17) 63 (55, 71) 9(7,11) 36 (32, 41)

2 <14 0(0,4) 0(0,2) 0(0,9) 0(0,9) 2(1,8) 1(0,12)
15-24 2(0,9) 0(0, 3) 1(0, 8) 13 (6, 27) 0(0, 4) 6(2,19)
25-44 28 (21, 39) 4(2,8) 6 (11, 25) 75 (60, 94) 9 (6, 15) 42 (31, 57)
45-64 59 (48, 74) 4(2,7) 32 (24, 43) 124 (106, 146) 7 (13, 23) 1(58, 88)
65-75 22 (12, 39) 4(2,10) 13 (7, 27) 47 (31, 72) 9(4,17) 29 (17, 48)
75+ 7 (2, 23) 0(0, 4) 4(1,14) 12 (5, 31) 3(1,10) 8 (3, 21)
Total 26 (22, 31) 3(2,4) 15 (13, 17) 64 (57, 72) 9(7,12) 37 (33, 42)

3 <14 0(0, 4) 0(0,2) 0(0, 5) 0(0,9) 0(0,5) 0(0,9)
15-24 0(0, 6) 0(0,3) 0(0, 6) 0(0, 8) 0(0, 4) 0(0, 8)
25-44 5(2, 10) 3(1,6) 4(2,9) 20 (13, 31) 8 (5, 13) 14 (8, 24)
45-64 90 (75, 107) 40 (33, 48) 65 (53, 80) 332 (302, 366) 158 (143, 175) 246 (220, 275)
65-75 244 (205, 291) 139 (119, 164) 194 (160, 234) 785 (711,866) 362 (326, 401) 582 (521, 650)
75+ 336 (281, 402) 141 (118, 167) 262 (223, 307) 852 (762, 953) 408 (367, 452) 677 (611, 750)
Total 85 (78, 94) 35 (31, 38) 60 (56, 65) 309 (292, 326) 128 (120, 136) 220 (210, 230)

4 <14 31 (22, 46) 6 (11, 24) 24 (15, 37) 163 (130, 205) 132 (110, 159) 147 (115, 189)
15-24 101 (79, 128) 51 (40, 65) 76 (57, 101) 357 (309, 412) 190 (165, 220) 270 (227, 321)
25-44 216 (193, 242) 96 (85, 108) 155 (136, 177) 731 (680, 784) 381 (355, 409) 555 (511, 603)
45-64 406 (374, 440) 194 (178, 211) 300 (273, 329)| 1,171 (1,115, 1,230) 609 (579, 639) 892 (842, 943)
65-75 349 (302, 403) 281 (251, 314) 316 (273, 366)| 1,094 (1,008, 1,187) 704 (655, 756) 908 (832, 990)
75+ 276 (227,336) 218 (190, 250) 254 (216, 298) 811 (722,909) 529 (483, 579) 700 (633, 774)
Total 243 (230 257) 130 (123 137) 188 (180, 196) 819 (792, 846) 450 (436, 464) 638 (621, 655)

5 <14 31 (22, 46) 6 (11, 24) 24 (15, 37) 163 (130, 205) 132 (110, 159) 147 (115, 189)
15-24 101 (79, 128) 51 (40, 65) 76 (57, 101) 357 (309, 412) 190 (165, 220) 270 (227, 321)
25-44 221(198,246) 98 (87,111) 159 (139, 181) 746 (696, 800) 387 (360, 415) 565 (521, 613)
45-64 482 (447, 518) 230 (213, 248) 356 (326, 388)| 1,424 (1,363, 1,487) 741 (709, 775) 1,085 (1,031, 1,141)
65-75 573 (512, 640) 412 (376, 452) 496 (441, 557)| 1,690 (1,585, 1,800) 986 (928, 1,047) 1,353 (1,262, 1,450)
75+ 598 (524, 682) 353 (317, 393) 505 (451, 565)| 1,489 (1,372, 1,615) 867 (809, 929) 1,245 (1,157, 1,338)
Total 321 (306, 337) 162 (155, 170) 243 (234, 253)| 1,057 (1,027, 1,088) 554 (538, 570) 810 (792, 829)

Grp: Group

Code groups: 1: FM; 2. FM and myofascial pain; 3. Generalised osteoarthritis; 4. All non-specific generalised pain codes

excluding osteoarthritis; 5. All non-specific generalised pain codes.
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Figure 4.1 Variation in annual prevalence (per 10,000) by age & gender for code groups 2-5 in 2009.

Group 2 - FM & MF pain codes Group 3 - Generalised OA codes
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MF: Myofascial pain; OA: osteoarthritis.

For all code groups there is an increased prevalence in women (see Table 4.6). The gender
disparity is most marked in code groups one and two (FM and myofascial pain codes). For the
code groups that exclude osteoarthritis codes (one, two, and four) there is a peak in women in the
45-64 age group. For the code groups that include osteoarthritis (groups three and five) there is
an increase in prevalence with age. Five-year prevalence figures for fully registered (2005-2009)

patients are higher than annual prevalence figures, but show similar age and gender trends.
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Table 4.6 Male:female ratio for annual (2009, all patients) and five-year prevalence (2005-2009, fully
registered patients only) for all five code groups.

Male:female ratio
Annual (2009) Five-year fully

registered
Code Group (2005-2009)
Group 1 0.12 0.14
FM codes only
Group 2 0.12 0.14
FM and myofascial pain codes
Group 3 0.41 0.41
Generalised osteoarthritis codes
Group 4 0.53 0.55
All generalised codes excluding OA
Group 5 0.50 0.52

All generalised codes
OA: osteoarthritis.

4.4.5 Comparison with general population prevalence estimates

We estimated annual FM coding prevalence at 14 per 10,000 (95% CI. 12, 17); other estimates for
medical record and health insurance coded FM prevalence have ranged from 18 to 45 per 10,000
(see section 3.4.5.b). One study (Hughes et al. 2006) calculated five-year FM coding prevalence
in a large UK primary care consultation dataset (GPRD, General Practice Research Database?9) at
18 per 10,000, which is lower than our estimate for five-year prevalence (34 per 10,000), but

comparable to the annual coding prevalence of 14 per 10,000 that we calculated.

Annual and five-year coding prevalence for all five groups of codes (14 to 819 per 10,000) was
lower than community CWP pain prevalence estimates (1,077 per 10,000, from meta-analysis in
Chapter Three). The annual coding prevalence of FM (14/10,000, 95% CI: 12, 17) calculated for
the CiPCA practices was 8% of the pooled community point prevalence (180/10,000, 95% CI: 150,
200) calculated in the meta-analysis presented in the previous chapter. The annual coding
prevalence of all non-specific generalised pain codes related to CWP (243/10,000, 95% ClI: 234,
253) was 23% of the pooled community point prevalence of CWP (1,077 per 10,000, 95% CI: 907,

1,249).

39 Now known as the Clinical Practice Research Database; http://www.cprd.com/intro.asp.
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4 5 Discussion

Annual recorded prevalence of non-specific generalised pain complaints related to CWP ranged
from 14 to 243 per 10,000, depending on code group. Coded prevalence of FM was comparable
to figures from another UK primary care study (Hughes et al. 2006). Overall, there was little
variation in coding prevalence over time, but coding behaviour varied between practices.
Prevalence was higher in women for all code groups. Prevalence of FM coding peaked in middle
age and then declined, prevalence for generalised osteoarthritis and all non-specific generalised
pain codes including osteoarthritis increased with increasing age, and prevalence of all non-
specific pain codes excluding osteoarthritis showed an initial upward trend with age with a peak

at middle age.

4.5.1 Prevalence

We need to be aware when we compare period coding prevalence figures with point community
prevalence estimates (from the systematic review), that period and point prevalence are unlikely
to be equivalent. Research demonstrates that CWP prevalence is stable over time (Croft et al.
1993, Hunt et al. 1999, McBeth et al. 2001a, Aggarwal et al. 2006) but for half of CWP cases
symptoms resolve within a year (McBeth et al. 2001a). This suggests a dynamic picture with equal
numbers of new and resolving cases over the course of a year giving a stable point prevalence.
Since period prevalence based on a single consultation during that period will encompass all
those with symptoms during the specified timeframe (including new cases, those with continuous
symptoms, and those whose symptoms have resolved) period prevalence is likely to over-

estimate point prevalence.

Annual coding figures will represent the number of people recognised with a generalised
condition in a year. Five-year period prevalence figures should pickup most people in a practice
with the condition who consult for their symptoms during that period (and are recognised as
having a generalised condition), but not all will still have the condition at the end of the five-year
period. Five-year figures are therefore even more likely than annual figures to over-estimate point
community prevalence. This is consistent with the observation from this study that five-year coding
prevalence was higher than annual coding prevalence for both FM and ‘recognised’ CWP (i.e.

coding of all non-specific generalised pain codes related to CWP). However, neither annual nor
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five-year period coding prevalence can be robustly compared to general population point
prevalence estimates (from the systematic review), but, if we keep in mind the caveats discussed
above we can draw some useful conclusions regarding how much CWP/FM might be recognised

in primary care.

For FM, both annual (14 per 10,000) and five-year (34 per 10,000) estimates were lower than point
estimates for general population (180 per 10,000). Annual FM coding prevalence was 8% of
general population prevalence, and five-year FM coding prevalence was 28% of general
population prevalence. Not all those with FM will consult for their symptoms, but, given that FM/
CWP has been associated with help-seeking behaviour (section 2.2.5) it seems reasonable to
suggest that more than a third of those with FM will consult their GP for their symptoms. Further,
given that we would expect period prevalence to over-estimate point prevalence this suggests FM

is under-recorded and possibly under-recognised in primary care.

Given a CWP community point prevalence of 11% (Chapter Three) of whom an estimated 72%
have consulted for their pain at any time (Macfarlane et al. 1999), we might expect an annual CWP
consultation prevalence of around 8%. In fact the annual prevalence for all non-specific
generalised pain (including osteoarthritis) was 2.4% (243/10,000). The five-year prevalence was
8%, but not everyone recorded over five years with a non-specific generalised pain code would
still report CWP up to five years later, so we would expect the five-year prevalence to be higher.
Moreover, including generalised osteoarthritis codes means not all those identified will fulfil CWP
criteria. While some generalised osteoarthritis coding could be a label given to CWP in older
patients, the majority should reflect appropriate osteoarthritis diagnoses and not fulfil CWP criteria,
therefore, recording of all non-specific generalised pain codes (including osteoarthritis codes) is
likely to over-estimate ‘recognised’ CWP. True recognised CWP coding prevalence is likely to be
closer to the lower prevalence estimate for non-specific pain excluding osteoarthritis (annual
prevalence 1.9%, five-year prevalence 6.4%). Consequently, we can argue that our results

suggest that both FM and CWP are under-recognised in primary care.

The under-recording of FM in primary care is consistent with what we might expect given the
contention surrounding FM as valid diagnoses (section 2.2.3), the lack of awareness of the FM

diagnosis by clinicians (section 2.2.3), the evidence suggesting that coding is not a neutral
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activity (de Lusignan et al. 2003), the evidence that many musculoskeletal complaints are not
coded (Salisbury et al. 2013), and that coding of conditions with subjective case definitions is

variable (Jordan et al. 2004).

Figures for FM annual coding prevalence from the CiPCA dataset were comparable with those
established from a large, quality controlled, database of UK primary care medical records
(Hughes et al. 2006). This suggests that the findings in this thesis, established using the CiPCA
dataset, are generalisable to the rest of the UK population. However, the prevalence estimates
from the GPRD (General Practice Research Database) are five-year period prevalence figures

and are much lower than the five-year prevalence estimates calculated in this study.

We saw very little difference in prevalence when comparing coding prevalence of two specific FM
codes (group one) with eight codes for FM and myofascial pain syndrome (group two),
suggesting that the extra six codes were rarely used. This is consistent with the findings of
Hughes et al. (2006), who noted a preferential use of some codes over others. Out of 2,260 new
FM diagnoses, 2,257 were labelled with fiboromyalgia’ (Read codes N248 and N239), and only

three were labelled fibromyalgia not otherwise specified’ (Read code N2412).

There was little difference between crude and standardised figures for code groups not including
osteoarthritis. However, for code groups including osteoarthritis, standardised figures were lower
than crude estimates. This reflects the older population covered by the CiPCA dataset and the

increased prevalence of osteoarthritis in older age groups.

4.5.2 Annual variation

Our results demonstrated very little annual variation in coding between 2005 and 2009 across all
five groups of generalised pain codes. This suggests that coding practices for the groups of
codes studied are reasonably static. This contrasts with findings from an earlier study (Gallagher
et al. 204) using the GPRD which indicated a trend for increased FM coding between 1990 and

2001.
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4.5.3 Practice variation

Consistent with research suggesting heterogeneity in coding practices (Gray et al. 2003, Hobbs
and Hawker 1995, Tai et al. 2007), we saw differences in coding prevalence between practices.
This suggests that, to account for differences in coding behaviour, when using routinely recorded
clinical data to identify cases we need to use a broad and inclusive range of morbidity codes. This
is of relevance to this thesis if we consider that the original RRC criteria were developed in only
one practice using a list of 147 Read codes for regional musculoskeletal problems. There are over
5,000 musculoskeletal Read codes and 4,482 of these represent regional musculoskeletal

problems.

4.5.4 Age and sex variation

As would be predicted by general population figures (section 3.4.5.d) both FM-related codes and

osteoarthritis codes are either not used or have very limited usage in the lower age groups.

Studies have shown FM to largely affect those in middle age (section 3.4.5.d), so it is not
surprising to see a peak of FM coding in the 45-64 year age group. Examining the generalised
osteoarthritis codes only, as would be expected with a degenerative condition, there is a clear
increase in prevalence with increasing age, which is reflected in the higher prevalence for the

group five codes (all generalised codes including osteoarthritis).

The age distributions observed for those recorded with all generalised pain codes, both including
and excluding osteoarthritis (groups 4 and 5), demonstrate similar patterns to those observed in
studies of general population CWP prevalence — either a peak in middle age or increase in older
ages (section 3.4.5.d). This suggests that these codes lists are identifying individuals who have a

similar age profile to patients with self-reported CWP.

For all code groups prevalence was higher in women. This is consistent with general population
findings for CWP from the systematic review (section 3.4.5.c). Further, in the systematic review we
noted a more marked difference between genders in FM than in CWP. This is mirrored in our
findings here, where there was a more marked disparity between genders in those recorded with

FM codes (group one) than those recorded with all generalised pain codes (groups four and five).
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4.5.5 Future application

This chapter has developed a list of Read codes that could be used to represent ‘recognised’
CWP in primary care. The overlap of recognised CWP (coding of non-specific generalised pain
codes) with unrecognised CWP coding (represented by Rohrbeck’s RRC criteria) will be explored
in the next chapter (section 5.4.6.a), and in Chapter Six the features of recognised CWP (section
6.3.3) and the combined coding prevalence of recognised and unrecognised CWP (section 6.3.4)

will be explored in further detail.

4.5.6 Strengths and limitations

a. Study population

While generalisability may be reduced by the geographical limitation of the CiPCA study to one
area of the UK (North Staffordshire), the CiPCA database has been demonstrated to give similar
musculoskeletal consultation prevalence figures to a larger national general practice database
(Jordan et al. 2007) and international databases (Jordan et al. 2013). Moreover, compared to the
UK general population, the CiPCA population was comparable on gender distribution. However,
the study population was demonstrated to have a higher percentage of older people than the UK
general population. To account for this we standardised annual and five-year prevalence
estimates to UK general population figures. In addition, the systematic review did not show great
geographical variation accross Europe in CWP prevalence, so restricting the study geographically

may only have a small influence on the ability to transfer the results to other populations.

b. Variation by age and gender

It is important to note that observed variations in prevalence by age, gender, and practice may
reflect different clinicians coding practices rather than genuine population variation. However,
variation in prevalence by age and gender for the codes investigated in the chapter appear to
mirror the age and gender distribution of CWP in the general population observed in the previous

chapter.

c. Read codes
Read codes for non-specific generalised pain complaints with the potential to be used to record
consultations with CWP patients were identified from a list of ‘site unspecified’ codes identified in

a previous study (Jordan et al. 2010). Identification of musculoskeletal codes was undertaken by
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two GPs independently and a team of four GPs then allocated each code to an individual body
region. Generalised pain codes and ambiguous codes with the potential to represent either
regional or generalised pain (e.g. arthralgia, rheumatic pain) were then identified from the list of

‘site unspecified’ codes. This process was unlikely to have missed any relevant codes.

Codes selected for inclusion in the study were then established from this list after consultation (in
a series of mainly one-to-one interviews) with an advisory panel of six GPs and a rheumatologist.
All agreed on the codes unlikely to be used for CWP and these were therefore excluded from the
list of codes used in the study. However, this was a limited and select group of clinicians. Only
seven clinicians were approached. All seven clinicians had an interest in research. Two had a
specialist musculoskeletal research interest, and consequently their opinions regarding coding
practices may reflect how they hope these conditions are coded rather than how they are coded.
Five of the panel were from the North Staffordshire GP Research Network. The Research Network
was established in 1997 by the Primary Care Research Centre at Keele University (Porcheret et al.
2004). Practices with previous audit participation, particularly using electronic data, were
approached for inclusion in the network. Prior research involvement using electronic data by the
five GPs from the research network might suggest an enhanced Read code literacy and a greater
value on accurate coding practices. In addition, the one-to-one interview format may have
compelled the clinicians to provide what they felt to be correct answers, rather than providing a
more accurate picture of their coding practices. However, in seeking to identify ‘recognised CWP’,
by identifying codes that might be used to record consultations for idiopathic pain syndromes, it
would seem both reasonable and medically sound to follow the advice of the clinicians who apply
those codes in practice and exclude conditions with: i) clearly identified underlying pathology; ii)
injury or trauma; iii) vertebral conditions with myelopathy; iv) structural problems (e.g. fracture);

and v) strains or sprains.

d. Inclusion of generalised osteoarthritis codes

Osteoarthritis is an ‘active repair process that takes place in all joint tissues and involves localised
loss of cartilage and remodelling of adjacent bone’ (National Institute for Health and Care
Excellence 2008, p.1). It could be argued therefore that, given recommendations by the advisory
panel to exclude conditions with clearly identified pathology, generalised osteoarthritis codes

should not have been included on the list of codes with the potential to represent CWP. However,
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research (Graven-Nielsen et al. 2012) suggests that there is a subgroup of osteoarthritis patients
with abnormalities of pain processing consistent with central sensitisation, which is one of the
theories proposed to explain the pathophysiology of FM (Clauw and Crofford 2003). In addition it
is possible that a clinical label of osteoarthritis may be given to older patients presenting with
musculoskeletal pain who might better fit a CWP/FM diagnosis. To counter concerns about
including osteoarthritis codes we presented figures both for generalised osteoarthritis alone
(group 3), and for all non-specific generalised pain codes both including (group 5) and excluding

(group 4) osteoarthritis codes.

e. Exclusion of coded hospital consultations

It could be argued that coded hospital consultations should have been included in order to better
establish the burden of CWP in primary care. However, the aim was to establish how much CWP
is recognised in primary care, not as a secondary care diagnosis. Coded hospital consultations

were therefore excluded.
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4.6 Conclusions

Age and gender patterns for individuals recorded with non-specific generalised pain codes were
similar to those seen in CWP in the general population. Comparison of coding prevalence figures
for non-specific generalised pain codes (recognised CWP) with general population prevalence of
CWP reveal some disparity between community burden and CWP recording in primary care,
particularly regarding recent (annual) consultation. The results of this study therefore suggest an
under-recording of CWP in primary care which implies that CWP consulters may not all be
recognised as having a generalised condition. The next chapter will consequently start to assess

an approach to identifying these potentially unrecognised CWP patients.
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Chapter 5

Code list development

5.1 Introduction

In the previous two chapters we postulated that, given there is no primary care morbidity code for
CWP, GPs might be recording patients presenting with CWP with a non-specific generalised pain
complaint. However, there was a marked disparity between the number of CWP patients expected
to consult (estimated at approximately 8% of the population: calculated as 72% (Macfarlane et al.
1999) of the community CWP prevalence of 11%, estimated in Chapter Three) and the observed
annual consultation prevalence of non-specific pain complaints (2.4%, section 4.4.1). The
question arising from this disparity is: if only a small proportion of the CWP consulters are
recorded with generalised pain conditions, what codes are being recorded for consultations by

the remaining CWP patients?

As suggested earlier, one hypothesis is that GPs record and therefore treat individual regional
pain complaints (e.g. hip or elbow pain) rather than the underlying CWP (Rohrbeck 2002). Based
on this hypothesis, Rohrbeck used primary care consultation patterns to identify a set of patients
with repeated consultations for pain in different body regions. Patients fulfilling the recurrent
regional consulting (RRC) criteria had more health problems, worse self-reported general health,
more sleep problems, and more fatigue (Rohrbeck et al 2007). These features have also been
observed in CWP/FM patients (Hunt et al. 1999, Aggarwal et al. 2006), suggesting that the RRC
criteria successfully identified CWP patients from their regional pain consultation patterns. Further,
in a study using primary care consultation data, Jordan et al. (2010) found that the coding
prevalence of patients consulting for a musculoskeletal complaint over one year in more than one
body region was nearly 6%. The RRCs identified by Rohrbeck might therefore go some way to
explaining the observed gap between estimated CWP consulting prevalence and recorded CWP
prevalence (non-specific generalised pain coding); that is, identifying patients with CWP currently

unrecognised in primary care.

The Rohrbeck-2007 RRC criteria used a list of 147 musculoskeletal pain morbidity codes

developed through analysis of the medical records of one general practice. There are nearly
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6,000 musculoskeletal Read codes (Jordan et al. 2010) and recognised variation in morbidity
recording between practices (section 2.3.1). The first aim of this chapter was therefore to develop
further the list of codes used to define RRCs to allow the RRC definition to be implemented
outside the original practice in which it was developed, prior to further validation of the definition.
Alternative code sets were tested within the established RRC criteria to decide which code list

should be taken into the next stage of development.

Two code lists were tested in addition to Rohrbeck et al’'s (2007) original limited code list. The first
code list comprised all regional musculoskeletal morbidity codes. The second excluded from the
list of all regional codes any identified by clinicians on an advisory panel as unlikely to represent

CWP.

The second aim was to assess whether the application of the RRC criteria returned a patient
group who fitted the construct of CWP. Cases fulfilling the criteria were compared to a control
group on prevalence, age and sex distribution, comorbidity, recorded somatic symptoms,
alternative diagnoses (rheumatoid arthritis, systemic lupus erythematosus, etc), and frequent
attendance. The degree of overlap of RRCs with those recorded with generalised pain conditions

was also explored.
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5.2 Aims and objectives

The overall aim of this chapter was to test candidate sets of regional musculoskeletal Read codes
with the existing RRC consultation pattern definition (Rohrbeck-2007 criteria) in primary care
consultation data, and to assess whether patients returned by the Rohrbeck criteria appeared to

fit with the known characteristics of CWP.

Specifically:
1. To apply the Rohrbeck-2007 criteria for recurrent regional musculoskeletal consulters (RRC)
using the following three code lists:
A. Rohrbeck (2007) original short code list (RRC-Rohrbeck)
B. All regional musculoskeletal codes (RRC-all)
C.The codes in B) having excluded all those codes identified by clinicians as being

unlikely to represent CWP (RRC-clinician).

2. To explore similarities and differences in age and gender distribution, prevalence, number of
recorded somatic symptoms, comorbidity, levels of frequent attendance, and degree of
overlap with non-specific generalised pain recording, between RRCs returned using the three

alternative code sets.

3. Establish how much ‘unrecognised” CWP the RRC definition identifies by exploring the overlap
between recurrent regional pain consultation (RRC) and recorded non-specific generalised

pain consultation (‘recognised’ CWP e.g. FM).
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4. To establish the construct validity of the RRC definition as a measure of CWP in primary care

using each of the code lists by investigating the following hypotheses:

4.1,

4.2.

4.3.

4.4,

4.5.

4.6.

4.7.

The consulting prevalence of RRCs approximates the estimated consultation
prevalence of CWP (8%).

The age and gender distributions of RRCs more closely resembles those expected
from patients with CWP than those of a control group who consult only for single-site
musculoskeletal problems. Specifically, cases are hypothesised to be older and with a
higher female proportion than controls.

Comorbidity is higher in RRCs than in controls.

The number of somatic symptoms in RRCs is higher than in controls.

The percentage of RRCs who are frequent attenders is higher than for controls.

The percentage of frequent attenders who are also RRCs is consistent with that
expected from patients with CWP (20-30% of frequent attenders have medically
unexplained symptoms (Karlsson et al. 1997, Jyvasjarvi et al. 2001, Reid et al. 2001b,
Smits et al. 2009); CWP is a subset of medically unexplained symptoms, therefore, less
than 30% of frequent attenders should fulfil CWP criteria).

The percentage of patients recorded with differential diagnoses for FM/CWP (e.g.

rheumatoid arthritis, systemic lupus erythematosus) is similar for cases and controls.
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5.3 Methods

Overarching aims addressed throughout:

1. To apply the Rohrbeck-2007 criteria for recurrent regional musculoskeletal
consulters (RRC) using the following three code lists: A. Rohrbeck (2007) original
short code list (RRC-Rohrbeck); B. All regional musculoskeletal codes (RRC-all);
and C. excluding from B) all those codes identified by clinicians as being unlikely
to represent CWP (RRC-clinician).

2. To explore similarities and differences in age and gender distribution,
prevalence, number of recorded somatic symptoms, comorbidity, levels of
frequent attendance, and degree of overlap with non-specific generalised pain
recording, between RRCs returned using the three alternative code sets.

5.3.1 Cases and controls

Cases and controls were identified from all patients (no age restriction) fully registered with the 12

primary care practices in the CiPCA dataset between the years 2005 and 2009.

Three non-mutually exclusive groups of cases were identified using the RRC criteria (see Table
5.1) with three code lists (illustrated in Figure 5.1):
A. Rohrbeck (2007) original short code list (RRC-Rohrbeck)
B. All regional musculoskeletal codes (RRC-all)
C.The codes in B) having excluded all those codes identified by clinicians as being
unlikely to represent CWP (RRC-clinician).

Table 5.1 Rohrbeck RRC definition (2007).

In a period of 5 consecutive years fulfil all of i)-iv):
i) at least 1 consultation for a musculoskeletal complaint in the axial skeleton (neck & back);
ii) at least 1 consultation for an upper or lower limb complaint;
iii) at least 1 consultation for a regional musculoskeletal complaint in each of 3 separate years;
iv) at least 4 consultations for regional musculoskeletal complaints in total during the 5 year
period.

Controls were patients with musculoskeletal consultations in only one of the three regions defined
in the RRC criteria (axial, upper limb or lower limb) over the five-year period between 2005 and

2009.

Cases and controls were compared on: five-year prevalence (using patients fully registered
between 2005 and 2009 as denominator), age and sex distribution, number of somatic symptoms,
all-cause morbidity, frequent attendance, and the proportion of patients with alternative diagnoses
(e.g. rheumatoid arthritis, systemic lupus erythematosus). We also calculated the proportion of

RRCs with recorded generalised conditions (e.g. FM, generalised osteoarthritis).
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Ambiguous codes that may reflect either regional or generalised problems, for example, codes
simply labeled ‘arthralgia’ or ‘joint pain’ with no region specified, were excluded from code lists B
(all regional musculoskeletal codes) and C (clinician defined regional musculoskeletal codes).
This research aimed to identify a subset of CWP consulters who are unrecognised as having a
generalised pain condition; ambiguous codes were excluded to ensure that RRC criteria identified

patients on the basis of their consultation patterns for regional (not generalised) complaints only.

Codes that represent musculoskeletal complaints are located across four Read code chapters:
Chapter 1 — History/Symptoms; Chapter N — Musculoskeletal/connective tissue diseases; Chapter

R — Symptoms, signs and ill-defined conditions; and Chapter S — Injury and poisoning.

In a previous study (Jordan et al. 2010), two research GPs independently identified 5,182 unique
Read codes (representing 5,908 clinical terms) from Chapters 1, N, R, and S as being
musculoskeletal in nature. A team of four GPs then allocated each musculoskeletal code to an

individual body region (e.g. hand, knee, back) where possible.

We assigned the musculoskeletal Read codes identified by the Jordan et al. (2010) study to one

of three categories: regional, generalised, or ambiguous (Figure 5.1):

1. Regional musculoskeletal complaints: Includes all codes assigned to individual body regions
and regional musculoskeletal complaints where a site is not specified (e.g. N23y4: Spasm of
muscle).

2. Generalised musculoskeletal complaints: Includes codes with clinical terms that include the
words ‘generalised’ or ‘multiple site’, or codes for conditions that are widespread by definition
(e.g. FM).

3. Ambiguous clinical terms: Broad clinical terms for musculoskeletal problems; includes site
unspecified codes that could represent either regional or generalised conditions. These codes

tend to be non-specific, inclusive terms such as ‘musculoskeletal diseases’ or ‘joint disorders’.
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Figure 5.1 Flow chart to show the Read code lists.

All MS Read codes
(from Read-code chapters 1, N, R & S)

5,182
Codes not
representing a
presenting complaint
15
Regional ) :
49482 Ambiguous Generalised
. 584 101
B. RRC-all
Not clinician defined
3,888
Clinician defined
594
C. RRC-clinician
Not on Rohrbeck list
— |
463
Rohrbeck Additional ambiguous (n=13) and
generalised codes (n=2), _Chapter? )
147 (examination findings)
and codes from chapter 2 (n=1) 1
A. RRC-Rohrbeck 16

MS: Musculoskeletal

a. Rohrbeck (2007) original short code list - RRC-Rohrbeck

The original code list developed by Rohrbeck consists of 147 codes, including 132 regional
musculoskeletal codes (including code one code from Chapter 2 — examination findings), 13
ambiguous codes, and two generalised codes (see appendix A5.1: Tables A5.1 and A5.2).
Twenty-eight represented axial complaints (including two classified as both axial and lower
extremity complaints), 42 represented lower extremity complaints (including two classified as both
axial and lower extremity complaints), and 64 upper extremity codes (see appendix 5.1 for code
list and Figure 5.1). The remaining codes, whether regional, generalised, or ambiguous, were
counted as ‘regional’ complaints when used with the Rohrbeck-RRC definition, i.e. used only for
criteria iii) and iv) (see Table 5.1) (see appendix A5.1, Table A5.2 for the regional or ambiguous
codes included on Rohrbeck’s original code list). The regional musculoskeletal codes on the
Rohrbeck list includes one code (2H23: on examination painful arc) from Read code Chapter 2
(codes relating to clinical examination findings). No Chapter 2 codes were included in code lists B

or C.
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b. All regional musculoskeletal codes - RRC-all
The list of all regional musculoskeletal complaints was used to identify the RRC-all group of
codes. Using the body regions defined by Jordan et al. (2010), regional complaints with a
specified site were assigned to the following three categories: axial, upper limb or lower limb. The

body regions allocated to each category are listed below:

1. Axial: includes codes allocated to the following regions: back, chest, neck, head/neck, lower
back and lower limb, lower back and pelvis/lower limb, neck, neck and back, neck and trunk,
neck and upper back, neck and upper limb, trunk and pelvis, and upper back. Abdominal
codes were excluded from this category as the ACR-90 criteria define axial pain as being
located in the cervical spine, anterior chest, thoracic spine, or low back. Codes allocated to
the ‘pelvis’ region were evaluated individually and categorised as being either axial (sacral,
sacroiliac, or coccygeal complaints) or appendicular (complaints not specifying sacral,

coccygeal, or sacroiliac region). Axial pelvic codes were included in this category.

2. Upper limb: includes codes allocated to the following regions: elbow, forearm, hand, neck and
upper limb, shoulder girdle, shoulder girdle/upper arm, shoulder girdle/upper limb, shoulder

girdle/upper limb, shoulder, upper limb, upper arm, wrist, wrist/hand.

3. Lower limb: includes codes allocated to the following regions: ankle, ankle/foot, buttock, foot,
hip, hip/thigh, knee, lower back and lower limb, lower back and pelvis/lower limb, lower leg,
lower limb, pelvis/hip, pelvis/thigh, thigh, trunk and pelvis. Codes allocated to the ‘pelvis’
region were evaluated individually and categorised as being axial (sacral, sacroiliac, or
coccygeal complaints) or appendicular (complaints not specifying sacral, sacroiliac, or
coccygeal region). Pelvic codes identifying sacral, coccygeal or sacroiliac complaints were

excluded from this category; all other pelvic codes were included.

Where a code for a regional complaint was identified as both an axial and a limb complaint (for
example acute back pain and sciatica), it was assigned to both categories, as pain was
determined to be simultaneously present in both body regions. Codes associated with multiple
clinical terms located in conflicting regions (for example code N245 is associated with 17
separate terms located in both upper and lower extremity) were assigned to categories

individually on the basis of the associated clinical term used in the consultation data. Codes with
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no specified site were recorded as regional complaints only and contributed only to criteria iii) and

iv) of the Rohrbeck definition (Table 5.1).

Of the list of 5,182 unique codes, 4,482 were identified as regional musculoskeletal problems, 101
as generalised problems, and 584 as ambiguous (see Figure 5.1). The remaining 15 codes did
not represent consultations for current problems; they included terms such as ‘at risk of,” or ‘family
history of.” The 4,482 codes representing regional musculoskeletal problems were used to identify
the RRC-all group. There were 1,040 axial codes, 1,509 lower extremity codes, 1,638 upper

extremity codes, and 308 regional codes with no site specified® (see appendix 5.2 for code list).

c. Clinician defined code list - RRC-clinician

The codes to be excluded from the list of all regional musculoskeletal codes (to generate code list
C) were established after consultation with an advisory panel of six GPs and a rheumatologist (see
also section 4.3.2). Two of the panel had specialist musculoskeletal research interests and worked
both clinically and within the Arthritis Research UK Primary Care Research Centre at Keele
University. The remaining five clinicians were members of the North Staffordshire GP Research

Network (Porcheret et al. 2004) with no special musculoskeletal interest.

All the clinicians were approached for their advice regarding coding practices for consultations
with patients who present to their GPs with symptoms of CWP. In a series of mainly one-to-one
sessions (with KM), the GPs discussed how they would routinely code consultations with patients

who present with medically-unexplained musculoskeletal pains.

Across the seven panel members there was no consistent approach to the coding of CWP
patients. Of the five GPs from the North Staffordshire GP Research Network (i.e. non
musculoskeletal specialists external to the Arthritis UK Primary Care Centre, Keele University), four
expressed a reluctance to give precise diagnostic codes to patients without a secondary care
diagnosis, some sort of clear investigative evidence, or strong clinical indication (relating to any
condition not just FM or CWP). There seemed to be very much a 'watch and wait' policy, with
caution about the implications of diagnostic labels. Most preferred to use a looser description of a

'reason for attendance' rather than a 'diagnosis' for patients who could potentially meet accepted

40 Please note that these numbers will not sum to the total 4,482 regional codes as some codes are
simultaneously classified as both limb and axial (e.g. acute back pain and sciatica).
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criteria for CWP, citing the wider implications of labelling and the need to exclude self-limiting
conditions before assigning a diagnostic label. The remaining GP was much more confident to

assign labels, largely because he seemed more positive about what this could offer a patient.

As highlighted in section 4.3.2, while there was a diversity of coding practices in use among the
panel members, there was a clear consensus regarding what codes would be unlikely to identify
CWP patients. All agreed that the following musculoskeletal complaints were unlikely to represent
CWP patients: clearly identified underlying pathology (determined via clear investigative
evidence, secondary care diagnosis, or strong clinical indication); injury or trauma; vertebral
condition with myelopathy; structural problem (e.g. meniscal tear); strain/sprain. To form code list
C (RRC-clinician), consultations classified in categories identified by the advisory panel as being
unlikely to represent a patient with CWP were excluded from the list of all regional musculoskeletal

Read codes.

From the list of all regional musculoskeletal codes, 736 remained after exclusion of those felt to be
unlikely (by the advisory panel) to be used in patients presenting with unexplained
musculoskeletal symptoms (i.e. unlikely to be used for CWP patients). Of these 736 codes, 594
were regional pain codes, 26 were generalised pain, and 116 were ambiguous. The 594 regional
codes were used to identify the RRC-clinician group (see Figure 5.1). Of the regional complaints,
there were 205 axial, 189 lower extremity, and 162 upper extremity codes (see appendix 5.2 for

code list). The remaining regional codes had no site specified.

131



Chapter 5: Code list development
d. Application of code lists
Rohrbeck’s 2007 code list (A. RRC-Rohrbeck) and the two new code sets (B. RRC-all: all regional
musculoskeletal codes; C. RRC-clinician: clinician defined regional musculoskeletal codes) were
used with Rohrbeck’s 2007 criteria (as presented in Table 5.1). All consultations for the period
2005 to 2009 with patients fully registered with the CiPCA practices during that five-year period

(2005 to 2009) were searched using the criteria to identify RRCs. No age limitations were set.

The codes were applied to the Rohrbeck-2007 criteria using the following rationale:

* One consultation for a musculoskeletal complaint in the axial skeleton: correlates with one
consultation coded with an axial code.

* One consultation for an upper- or lower-limb complaint: correlates with one consultation
with an upper-limb or lower-limb code.

* One consultation for a regional musculoskeletal complaint coded in each of three separate
years: correlates with one regional (axial, upper-limb, lower-limb, or site unspecified)
musculoskeletal complaint in each of three separate years.

* At least four consultations for regional musculoskeletal complaints in total during the five-
year period: correlates with four consultations with a regional musculoskeletal code during

the five-year period.

Controls were patients (fully registered between 2005 to 2009) recorded with a musculoskeletal
problem in only one region (axial, upper limb or lower limb) during the five-year period (2005-
2009). Controls had no musculoskeletal consultations recorded with codes classified as either

generalised or ambiguous.
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5.3.2 Calculation of prevalence figures

Specific aims addressed:

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypotheses: 4.1) The consulting prevalence of RRCs approaches the estimated
consultation prevalence of CWP (8%); and 4.2) The age and gender distributions
of RRCs more closely resembles those expected from patients with CWP than
those of a control group who consult only for single site musculoskeletal
problems. Specifically, cases are more likely to be older and female than
controls.

Five-year consultation period prevalences for recurrent regional consulting using each of the three
RRC codes lists, and the prevalence for controls, were calculated. Prevalence was calculated
only for consultations conducted in primary care; coded hospital consultations were not included.
The denominator population was patients fully registered between 2005 and 2009 with practices
in the CiPCA archive. Prevalence figures were recorded per 10,000 population. Prevalence
figures were calculated for the 12 practices in the CiPCA dataset for which there were complete
data for the years 2005-2009. Both crude and standardised figures were calculated. Prevalence
figures were standardised by the direct method to the UK general population age-gender
structure provided by the Office for National Statistics (2011). Overall prevalence and prevalence
by age, gender, and primary care practice was compared between controls and cases returned

using each of the three codes lists.

Prevalence was stratified by age and gender. The age stratification was in the following age

bands: 14 and under; 15-24; 25-44; 45-64; 65-74; and 75+.

Five-year prevalence and age and gender distribution of any musculoskeletal consultation was
calculated to offer a comparison to the prevalence of RRC and of single-region consultation
(controls). Musculoskeletal consultation prevalence was determined for those fully registered

between 2005 and 2009, this population was used as the denominator in calculations.

The percentage of individuals recorded with any musculoskeletal code over the five-year period
(2005-2009) who were also identified as RRCs was calculated to investigate the overlap of RRC

consultation pattern with all regional musculoskeletal coding.
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Confidence intervals for prevalence figures were calculated using Wilson’s method (Newcombe
1998). A spreadsheet was developed for this purpose, incorporating formulae for calculating

these intervals at the 95% confidence level.

5.3.3 Comorbidity

Specific aims addressed:
4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypothesis: 4.3) Comorbidity is higher in RRCs than in controls.

All cause comorbidity was measured using consultation counts for non-musculoskeletal
conditions, and consultations stratified by Read code chapter. For each case group and the
control group the mean number of non-musculoskeletal consultations in the five years between
2005 and 2009 was calculated. Non-musculoskeletal consultations were those not coded with the
musculoskeletal Read codes identified by Jordan et al. (2010). For each case group and the
control group the percentage of the group recorded as consulting in each diagnostic (A-Z) Read
code chapter was also calculated to establish the burden of disease in each of the body systems

defined by the Read code chapter structure.

5.3.4 Somatic symptom count

Specific aims addressed:

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypothesis: 4.4) The number of somatic symptoms in RRCs is higher than in
controls.

Physical symptoms itemised in the ACR-2010 criteria for FM (Wolfe et al. 2010) were used to
conduct a systematic search of the Read code browser (NHS Clinical Terminology Browser,
version 1.04, 2000) to identify corresponding Read codes. Three hundred and forty codes were
identified corresponding to 40 of the 42 somatic symptoms. No codes relating to ‘sun sensitivity’
or ‘waking unrefreshed’ were found. The list of somatic symptoms and associated Read codes is

included in appendix A5.3.

For each patient the number of somatic symptoms recorded in the period 2005-2009 was
calculated. Mean and median somatic symptom counts were compared for cases and controls.
The odds of being recorded with at least one somatic symptom was calculated for each RRC

group against controls. Logistic regression was used to calculate an adjusted odds ratio for each
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case group relative to the control group, controlling for age, gender and frequent attender status
(using SPPS version 20, IBM 2011). Frequent attender status was defined as stated in the next

section (5.3.5).

5.3.5 Frequent attenders

Specific aims addressed:

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypotheses: 4.5) The percentage of RRCs who are frequent attenders is higher
than for controls; and 4.6) The percentage of frequent attenders who are also
RRCs is consistent with that expected from patients with CWP (20-30% of
frequent attenders have medically unexplained symptoms (Karlsson et al. 1997,
Jyvésijarvi et al. 2001, Reid et al. 2001b, Smits et al. 2009); CWP is a subset of
medically unexplained symptoms, therefore, less than 30% of frequent attenders
should fulfil CWP criteria).

Frequent attendance was defined using consultations for non-musculoskeletal consultations only.
By definition, RRCs are likely to have a higher number of musculoskeletal consultations than

controls.

A systematic review of frequent attenders in primary care found disparity in the definition of
frequent attendance (Vedsted and Christensen 2005). Given the lack of consensus, for the
purposes of this study, non-musculoskeletal frequent attenders were defined as the top 5% and
10% of consulters for non-musculoskeletal problems (identified from those fully registered
between 2005 and 2009) in each of the CiPCA practices for the five-year period 2005 to 2009.
Non-musculoskeletal problems were defined as consultations coded with any Read code
(including numeric Chapters 0-9: history, examination, procedural and administrative codes; and
Chapters A-Z: diagnostic codes) except the musculoskeletal codes identified by Jordan et al.
(2010). The percentage of frequent attenders who were case/controls, and the percentage of
cases/controls who were frequent attenders was calculated. Frequent attendance defined in this

way is also an indirect measure of comorbidity.

The relative odds of being a frequent attender (top 10% of consulters) were calculated for each
RRC group against controls. Logistic regression was used to calculate an adjusted odds ratio for

each case group relative to the control group controlling for age and gender.
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5.3.6 Generalised pain

Specific aims addressed:
3. Establish how much ‘unrecognised” CWP the RRC definition identifies by
exploring the overlap between recurrent regional pain consultation (RRC) and
recorded non-specific generalised pain consultation (‘recognised’ CWP e.g. FM).

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypothesis: 4.7) The percentage of patients recorded with differential diagnoses
for FM/CWP (e.g. rheumatoid arthritis, SLE) is similar for cases and controls.

a. Overlap with non-specific generalised pain coding (recognised CWP)

The degree of overlap between recurrent regional pain consultation (RRC) and recorded non-
specific generalised pain consultation (‘recognised’ CWP) was explored. The percentage of RRCs
recorded as also recorded as consulting for non-specific generalised pain complaints related to
CWP (e.g. fibromyalgia, identified using Read codes identified in the previous chapter, see
appendix 4.1: Table A4.4) between the years 2005 and 2009 was calculated. Controls, by
definition, had not consulted for generalised pain complaints and were therefore excluded from

this analysis. The percentage of non-specific pain consulters who were also RRCs was calculated.

b. Overlap with specific widespread pain conditions (CWP differential diagnoses)

To explore the specificity of the RRC criteria for CWP/FM, the percentage of cases and controls
also coded with conditions that might be included in a differential diagnosis of FM/CWP was
investigated. Patients recorded in the five-year study period with Read codes for the following
conditions were identified: rheumatoid arthritis (RA), systemic lupus erythematosus (SLE),
Sjogren’s syndrome, polymyalgia rheumatica (PMR), ankylosing spondylitis (AS), and
hypothyroidism. These conditions were identified by Goldenberg (2009) as potential differential
diagnoses for FM. Read codes were identified via a systematic search for clinical terms (identified
using medical subject headings (MeSH) in Medline) related to the conditions listed using the
Read-code browser (NHS Clinical Terminology Browser, version 1.04, 2000). The Read codes
identified are presented in Table A5.4 in the appendix. The number of RRCs and controls
recorded as consulting for defined widespread pain conditions was used to calculate the
percentage of cases and controls with alternative explanations (other than CWP) for their
symptoms. It should be noted that a diagnosis of FM/CWP does not exclude alternative comorbid

diagnoses. Therefore, a patient identified as a RRC and recorded as consulting for one of the
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alternative conditions listed above, may have both conditions (for example a patient could have

both rheumatoid arthritis and CWP).

137



Chapter 5: Code list development

5.4 Results

Overarching aims addressed throughout:

1. To apply the Rohrbeck-2007 criteria for recurrent regional musculoskeletal
consulters (RRC) using the following three code lists: A. Rohrbeck (2007) original
short code list (RRC-Rohrbeck); B. All regional musculoskeletal codes (RRC-all);
and C. excluding from B) all those codes identified by clinicians as being unlikely
to represent CWP (RRC-clinician).

2. To explore similarities and differences in age and gender distribution,
prevalence, number of recorded somatic symptoms, comorbidity, levels of
frequent attendance, and degree of overlap with non-specific generalised pain
recording, between RRCs returned using the three alternative code sets.

5.4.1 Denominator population

The study population (patients fully registered with practices in the CiPCA archive between 2005
and 2009) were comparable on gender distribution with the UK 2009 population. However, the
study population had a higher proportion of older people than the UK general population, with

more aged 45 and over (see Chapter Four, Table 4.1).
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5.4.2 Prevalence

Specific aims addressed:

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypotheses: 4.1) The consulting prevalence of RRCs approaches the estimated
consultation prevalence of CWP (8%); and 4.2) The age and gender distributions
of RRCs more closely resembles those expected from patients with CWP than
those of a control group who consult only for single site musculoskeletal
problems. Specifically, cases are more likely to be older and female than
controls.

a. Prevalence and age/gender variation
The number of cases identified ranged from 3,523 using the Rohrbeck short code list (RRC-
Rohrbeck) to 9,172 using all regional musculoskeletal codes (RRC-all). 20,499 controls were

identified (Table 5.2, Figure 5.2).

Five-year prevalence of recurrent regional consultation varied between 442 per 10,000 for RRC-
Rohrbeck (cases identified using the Rohrbeck-2007 short code list C), to 1,149 for RRC-all
(cases identified using all regional musculoskeletal codes, code list A) (Table 5.3 and Figure 5.2).
Prevalence of patients meeting the control criteria (single-region consultation only) was
substantially higher than for cases, at 2,569 per 10,000. RRC prevalence was higher in females
than males for all age groups. The control group prevalence was similar by gender in the younger
age groups, but, higher in men aged 45 years and over. RRC prevalence increased with age,

while for controls there was a peak prevalence in those aged 25 to 44.

Table 5.2 Age and gender distribution in fully registered (2005-2009) cases and controls.
Patient group

Variable RRC-all RRC-clinician RRC-Rohrbeck Control
Age group
<14 39 (0.4%) 21(0.3%) 5(0.1%) 1,346 (6.6%)
15-24 304 (3.3%) 149 (2.0%) 55 (1.6%) 2,467 (12.0%)
25-44 1,639 (17.9%) 1,157 (15.8%) 454 (12.9%) 5,709 (27.9%)
45-64 3,652 (39.8%) 3,005 (41.1%) 1,452 (41.2%) 6,564 (32.0%)
65-74 1,793 (19.5%) 1,537 (21.0%) 775 (22.0%) 2,411 (11.8%)
>75 1,745 (19.0%) 1,438 (19.7%) 782 (22.2%) 2,002 (9.8%)
Total 9,172 7,307 3,523 20,499
Gender
Female 5,522 (60.2%) 4460 (61.0%) 2,262 (64.2%) 10,215 (49.8%)
Male 3,650 (39.8%) 2847 (39.0%) 1,261 (35.8%) 10,284 (50.2%)
Male:female ratio 0.66 0.64 0.56 1.01
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Chapter 5: Code list development

Figure 5.2 Five-year prevalence (per 10,000 population) in cases and controls for patients fully

registered 2005—-2009.
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Age-gender standardised figures were slightly lower than crude figures for cases, and similar for

controls (see Table 5.4).

Table 5.4 Crude and standardised five-year prevalence figures per 10,000 population (95% CI) for
cases and controls.

Patient group Crude (95% Cl)  Standardised* (95% ClI)
RRC - all 1,149 (1,127, 1,171) 987 (966, 1,007)
RRC - Clinician 916 (896, 936) 774 (756, 792)
RRC - Rohrbeck 442 (428, 456) 367 (354, 379)
Controls 2,569 (2,539, 2,599) 2,516 (2,480, 2,551)

*Standardised to UK general population figures for 2009, source: Office for National Statistics (2011)
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b. Practice variation
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There was some variation in prevalence across the 12 general practices included in the study

(see Table 5.5). For example, RRC-all prevalence ranged from 882 to 1,435 per 10,000 across

practices; although seven practices had a narrower range with prevalences of between 1,000 and

1,300 per 10,000.

Table 5.5 Five-year prevalence figure per 10,000 population (95% CI) for cases and controls, stratified

by practice.

Practice RRC-all RRC-Clinician RRC-Rohrbeck Control
9 882 (817, 952) 636 (581, 697) 299 (261, 342) 2,420 (2,320, 2,524)
7 933 (842, 1,033) 771 (688, 863) 339 (284, 404) 2,558 (2,418, 2,704)
6 1,003 (928, 1,084) 750 (685, 821) 394 (347, 448) 2,698 (2,584, 2,814)
8 1,023 (942, 1,112) 829 (755, 910) 253 (213, 301) 2,451 (2,333, 2,574)
1 1,068 (994, 1,148) 777 (713, 847) 357 (313, 406) 2,544 (2,437, 2,654)
11 1,078 (1,013, 1,147) 840 (782, 902) 226 (196, 261) 2,459 (2,366, 2,553)
3 1,136 (1,076, 1,198) 958 (903, 1,016) 514 (473, 558) 2,722 (2,637, 2,808)
12 1,171 (1,104, 1,242) 949 (888, 1,014) 571 (528, 623) 2,471 (2,380, 2,565)
4 1,279 (1,209, 1,353) 1,017 (954, 1,084) 500 (455, 549) 2,660 (2,566, 2,756)
5 1,334 (1,260, 1,410) 1,072 (1,006, 1,142) 529 (482, 581) 2,448 (2,354, 2,544)
2 1,397 (1,309, 1,490) 1,140 (1,060, 1,226) 647 (585, 714) 2,706 (2,592, 2,824)
10 1,435 (1,331, 1,546) 1,211 (1,114, 1,315) 601 (532, 678) 2,715 (2,581, 2,854)

c. Five-year musculoskeletal coding prevalence

The five-year coding prevalence for any musculoskeletal problem was considerably higher (5,963

per 10,000) than that observed for RRCs (442 to 1,149 per 10,000) and controls (2,569 per

10,000) (see Table 5.6). However, the age and gender distributions were similar to those

observed in RRCs. Prevalence of musculoskeletal coding increased with age and was higher in

women.

Table 5.6 Five-year coding prevalence per 10,000 population (95% CIl) for any musculoskeletal Read
code in those fully registered with the CiPCA practices 2005-2009.

Prevalence per 10,000 population (95% ClI)

Age group
<14
15-24
25-44
45-64
65-74
>75

Total

Female
2,396 (2,268, 2,529)
4,561 (4,418, 4,705)
6,212 (6,614, 6,309)
7,237 (7,157, 7,316)
7,559 (7,439, 7,675)
8,041 (7,929, 8,148)

6,343 (6,296, 6,390)

Male
2,501 (2,375, 2,631)
4,155 (4,020, 4,292)
5,457 (5,358, 5,556)
6,364 (6,278, 6,449)
7,000 (6,867, 7,130)
7,210 (7,054, 7,361)

5,569 (5,520, 5,618)

Total
2,450 (2,360, 2,543)
4,349 (4,250, 4,448)
5,832 (5,762, 5,901)
6,803 (6,744, 6,862)
7,291 (7,202, 7,378)
7,714 (7,623, 7,803)

5,963 (5,929, 5,997)
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5.4.3 Comorbidity

Specific aims addressed:
4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypothesis: 4.3) Comorbidity is higher in RRCs than in controls.

a. Consultation count

Mean non-musculoskeletal consultation counts varied from 20 consultations in the period 2005 to
2009 for controls, to between 39 and 42 consultations in the five-year period for cases. The
distribution of figures in all groups was positively skewed, with the majority of patients having a

lower number of consultations and a few individuals attending much more frequently (Table 5.7).

Controls were not age-matched with cases and there was a difference in the age distribution of
cases and controls. Cases were older than controls; between 78 and 85% of cases were 45 years
or over compared to only 54% of controls (Table 5.2). However, the disparity between cases and
controls in mean and median number of non-musculoskeletal consultations persisted when

restricting the analysis to those aged 45 and over.

Table 5.7 Non-musculoskeletal consultation count for the 5 years period 2005-2009 for each patient
group.

Total number of non-MS consultations

2005-2009
Patient Group Mean (sd) Median (IQR) Min No Max No n
All age groups
RRC - All regional MS codes 39 (26) 35 (21, 51) 0 344 9,172
RRC - Clinician defined codes 41 (26) 36 (22, 53) 0 344 7,307
RRC - Rohrbeck-2007 code list 42 (26) 37 (24, 54) 0 344 3,523
Controls 20 (17) 16 (8, 28) 0 254 20,499
Cases/controls aged 45+
RRC - All regional MS codes 41 (26) 37 (23, 53) 0 344 7,190
RRC - Clinician defined codes 42 (26) 37 (24, 54) 0 344 5,980
RRC - Rohrbeck-2007 code list 43 (26) 38 (25, b5) 0 344 3,009
Controls 23 (17) 20 (10, 32) 0 254 10,977

IQR: Inter quartile range
sd: standard deviation
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b. Consultation by Read code chapter
The percentage of cases and controls recorded with a consultation in each Read code chapter is
displayed in Figure 5.3 (excluding chapters with low consultation rates: Chapters Q, P, L, U and

D) to aid interpretation of the figures presented in Table 5.8.

Figure 5.3 Percentage of patients consulting in each Read code chapter (2005-2009) for cases and
controls. Excluding chapters with low consultation rates (Chapters Q, P, L, U and D) and numerical
chapters.
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Table 5.8 Number (%) of patients consulting in each Read code chapter (excluding Chapter N and
numeric chapters) for cases and controls between 2005 and 2009.

Number of patients recorded in Read code

chapter (%)
Read code chapter RRC-all RRC- RRC- Control
clinician Rohrbeck
R [D] Symptoms, signs and ill-defined conditions* 8,389 (92) 6,763 (93) 3,225(92) 14,139 (69)
H Respiratory system diseases 6,337 (69) 5,094 (70) 2,471 (70) 10,649 (52)
M Skin/subcutaneous tissue diseases 5,393 (59) 4,359 (60) 2,146 (61) 8,355 (41)
F Nervous system/sensory organ diseases 5,329 (58) 4,329 (59) 2,166 (62) 8,264 (40)
G Circulatory system diseases 4,599 (50) 3,838 (53) 1,873 (53) 5,710 (28)
J Digestive system diseases 4,395 (48) 3,639 (50) 1,790 (51) 4,782 (23)
K Genitourinary system diseases 4,217 (46) 3,420 (47) 1,664 (47) 6,029 (29)
E Mental disorders 3,932 (43) 3,182 (44) 1,566 (45) 5,165 (25)
S Injury and poisoning* 3,906 (43) 2,461 (34) 1,255(36) 4,182 (20)
Z Other disease/injury 3,267 (36) 2,610 (36) 1,306 (37) 5,266 (26)
C Endocrine/nutritional/metabolic/immunological diseases 3,161 (35) 2,628 (36) 1,352 (38) 3,429 (17)
A Infectious/parasitic diseases 3,104 (34) 2,499 (34) 1,227 (35) 4,869 (24)
B Neoplasms 1,293 (14) 1,066 (15) 548 (16) 1,847 (9)
T Causes of injury/poisoning 1,175(13) 933 (13) 488 (14) 1,142 (6)
D Blood/blood forming organ diseases 634 (7) 531 (7) 259 (7) 641 (3)
U [X]External causes morbidity/mortality 338 (4) 264 (4) 144 (4) 335 (2)
L Pregnancy/childbirth/puerperium 125 (1) 89 (1) 44 (1) 335 (2)
P Congenital anomalies 102 (1) 82 (1) 36 (1) 189 (1)
Q Perinatal conditions 10 (0) 7 (0) 6 (0) 13 (0)

NB: Musculoskeletal codes from Chapters R and S are included in the code lists used to identify cases and controls.
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The percentage of patients consulting was lower for controls across all Read code chapters.
There was a reasonably similar percentage of patients consulting in each chapter for each case
group. Using just the Rohrbeck short code list (RRC-Rohrbeck) gave a slightly higher percentage
of people consulting for most chapters. However, there was a higher percentage of patients
consulting in Chapter S (Injury and poisoning) in the RRC-all group (cases identified using all

regional musculoskeletal codes).

5.4.4 Somatic symptoms

Specific aims addressed:

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypothesis: 4.4) The number of somatic symptoms in RRCs is higher than in
controls.

Between 88 and 90% of cases were recorded with one or more somatic symptoms compared to
63% of controls. The mean number of somatic symptoms for the five-year period 2005 to 2009
was lower in controls compared to cases, ranging from 1.22 in control patients to 2.89 in the RRC-
Rohrbeck group (RRCs identified using the Rohrbeck-2007 code list). The mean number of
somatic symptoms was similar across the three groups of cases (range from 2.75 to 2.89).
Looking at somatic symptom count in only those cases/controls aged 45 years and over, there
was little difference compared to that seen for all ages. Mean somatic symptom count figures are

shown in Table 5.9 and the distribution of somatic symptom counts is illustrated in Figure 5.4.

Table 5.9 Somatic symptom count for the 5 year period 2005-2009 for cases and controls.

Number of somatic symptoms 2005-2009 | Number (%) with
Patient Group Mean (sd) Median (IQR) Min No Max No one or more n
somatic
symptoms
All age groups
RRC-all 2.75(2.13) 2(1,4) 0 16 8,104 (88%) 9,172
RRC-clinician 2.88 (2.16) 2(1,4) 0 16 6,560 (90%) 7,307
RRC-Rohrbeck 2.89 (2.27) 2(1,4) 0 16 3,118 (89%) 3,523
Controls 1.22 (1.35) 1(0, 2) 0 10 12,977 (63%) 20,499
Cases/controls aged 45+
RRC-all 2.76 (2.12) 2(1,4) 0 16 6,370 (89%) 7,190
RRC-clinician 2.87 (2.14) 2(1,4) 0 16 5,374 (90%) 5,980
RRC-Rohrbeck 2.88 (2.25) 2(1,4) 0 16 2,663 (89%) 3,009
Controls 1.20 (1.35) 1(0, 2) 0 10 6,872 (63%) 10,977

sd: standard deviation
IQR: Inter quartile range
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Figure 5.4 Distribution of number of recorded somatic symptoms (2005-2009) for cases/controls.
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As Table 5.10 shows, the odds ratio for the association of RRC group with the recording of one or
more somatic symptoms was 4.40 for the RRC-all group, 5.09 for RRC-clinician, and 4.46 for the
RRC-Rohrbeck group compared to the control group. Adjustment for age and gender reduced the
odds ratios slightly to 4.20 for the RRC-all group, 4.84 for RRC-clinician, and 4.14 for RRC-
Rohrbeck but there remained a strong and significant association between RRC status and having
a recorded somatic symptom. Adjusting for frequent attender status in addition to age and gender
reduced the odds of being recorded with a somatic symptom further, but again a strong and

significant association between RRC status and somatic symptom recording remained.

Table 5.10 Odds ratios (95% confidence interval) for the recording of one or more somatic symptoms
in each group of cases.

Odds ratio (95% CI)

Patient group Crude Adjusted* (age & Adjusted* (age,

gender) gender and

frequent attender

status)

RRC-all 4.40 (4.10, 4.72) 4.20(3.90, 4.51) 3.44 (3.20, 3.70)

RRC-clinician 5.09 (4.70, 5.52) 4.84 (4.46, 5.26) 3.91(3.59, 4.25)

RRC-Rohrbeck 4.46 (4.01, 4.97) 414 (3.71, 4.62) 3.26 (2.92, 3.65)
* Adjusted using logistic regression compared to controls.
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5.4.5 Frequent attenders

Specific aims addressed:

4. To establish the construct validity of the RRC definition as a measure of CWP in
primary care using each of the code lists by investigating the following
hypotheses: 4.5) The percentage of RRCs who are frequent attenders is higher
than for controls; and 4.6) The percentage of frequent attenders who are also
RRCs is consistent with that expected from patients with CWP (20-30% of
frequent attenders have medically unexplained symptoms (Karlsson et al. 1997,
Jyvasjarvi et al. 2001, Reid et al. 2001b, Smits et al. 2009); CWP is a subset of
medically unexplained symptoms, therefore, less than 30% of frequent attenders
should fulfil CWP criteria).

In the fully-registered CiPCA population the mean consultation count over the five-year period
2005-2009 for frequent attenders was between 69 when defined as the top 10% of consulters,
and 82 when defined as the top 5% (see Table 5.11). Minimum consultation count was 38 in the
top 10% of consulters to a maximum of 398. The mean age of frequent attenders was between 60
and 61 for both frequent (top 10%) and very frequent attenders (top 5%). Women were more than
twice as likely as men to be frequent attenders. Somatic symptom count ranged from a mean of

3.4 for frequent attenders (top 10%) to 3.9 for very frequent attenders (top 5%).

Table 5.11 Mean age, mean five-year consultation count and male:female ratio for non-musculoskeletal
frequent attenders (identified from fully registered population 2005-2009 only).

Mean male: Consultation Mean non- Mean MS Mean| Total
age female count MS consultation somatic
(sd) ratio|] Mean Min Max| consultation count (sd) symptom
(sd) count (sd) count
(sd)
Top 10% non-MS 60 (19) 0.48| 69 (24) 38 398 64 (22) 7(8) 3.4(22)| 7,691
FAs*
Top 5% non-MS 61 (19) 0.46| 82 (26) 47 398 77 (24) 8(9) 39(2.4) 3,850
FAs*

*non-MS FAs: non-musculoskeletal frequent attenders
MS: musculoskeletal

RRC cases were more likely to be frequent attenders than controls (see Table 5.12). The
percentage of RRCs who were also frequent attenders (10% definition) was between 31% and
35% across the three case groups, with higher proportions seen in RRC-Rohrbeck cases,
followed by the RRC-clinician, with RRC-all having the lowest proportion of frequent attenders.
Frequent attenders accounted for substantially less of the control group (7% based on the 10%
definition for frequent attendance). Similar results were observed when case/controls were limited

to those aged 45 years an over (see appendix 5.5, Table A5.6).
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Cases accounted for between 16% and 37% of all frequent attenders (10% definition). Reflecting
the group sizes, the RRC-Rohrbeck cases accounted for the smallest number of frequent
attenders, followed by RRC-clinician, with the RRC-all group of cases accounting for the highest
percentage of frequent attenders. The RRC-all group accounted for up to 43% of the top 5% of

consulters.

Controls accounted for 18% of non-musculoskeletal frequent attenders (10% definition).

Table 5.12 Cases and controls by frequent attendance status.

number of patients (% cases/controls also frequent attenders,
% frequent attenders identified as cases/controls)

RRC - All RRC - Clinician  RRC - Rohrbeck Controls n
Top 10% non-MS FAs* 2,868 (31%, 37%) 2,418 (33%, 31%) 1,241 (35%, 16%) 1,416 (7%, 18%) 7,691
Top 5% non-MS FAs* 1,670 (18%, 43%) 1,429 (20%, 37%) 758 (22%, 20%) 597 (3%, 16%) 3,850
n 9,172 7,307 3,523 20,499

*non-MS FAs: non-musculoskeletal frequent attenders

As Table 5.13 shows, the odds ratio associating RRC group with frequent attendance (top 10%)
was 6.13 for the RRC-all group, 6.67 for RRC-clinician and 7.33 for the RRC-Rohrbeck group

compared to controls. Adjustment for age and gender reduced the odds ratio noticeably to 4.83
for the RRC-all group, 5.16 for RRC-clinician, and 5.33 for RRC-Rohrbeck but still showed strong

and significant associations between RRC status and frequent attendance.

Table 5.13 Odds ratios (95% confidence interval) for frequent attendance (top 10% of attenders) in
each group of cases.

Odds ratio (95% CI)

Patient Group Crude  Adjusted* (age &

gender)
RRC-all 6.13 (5.72, 6.57) 4.83 (4.49, 5.19)
RRC-clinician 6.67 (6.20, 7.17) 5.16 (4.78, 5.57)
RRC-Rohrbeck 7.33 (6.71, 8.00) 5.33 (4.85, 5.84)

* Adjusted using logistic regression compared to controls.
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5.4.6 Generalised pain

Specific aims addressed:
3. Establish how much ‘unrecognised” CWP the RRC definition identifies by
exploring the overlap between recurrent regional pain consultation (RRC) and
recorded non-specific generalised pain consultation (‘recognised’ CWP e.g. FM).

4. To establish the construct validity of the criteria using each of the code lists by
investigating the following hypothesis: 4.7) The percentage of patients recorded
with differential diagnoses for FM/CWP (e.g. rheumatoid arthritis, SLE) is similar
for cases and controls.

a. Overlap with non-specific generalised pain coding (recognised CWP)

The degree of overlap between non-specific generalised pain coding and RRCs is shown in Table
5.14. Patients recorded with non-specific pain complaints accounted for up to 26% of RRCs
(depending on non-specific pain definition). There were similar proportions of non-specific pain
consulters across all three groups of RRCs for each subgroup of non-specific pain coding (FM,
generalised osteoarthritis, non-specific generalised pain). The RRC-all code list identified 42% of
all patients with a record of fibromyalgia, whereas RRC-Rohrbeck identified approximately half
that number (22%). This pattern was similar for generalised osteoarthritis, and all non-specific

generalised pain.

Table 5.14 Number of RRCs consulting for non-specific pain complaints (percentage of RRCs with
non-specific pain coding, percentage of non-specific pain consulters identified as RRCs).

Number of patients

(% RRCs with NS pain coding, % NS pain consulters also RRCs)
RRC - All RRC - Clinician RRC - Rohrbeck n
FM* 123 (1%, 42%) 107 (1%, 37%) 64 (2%, 22%) 290
Generalised OA** 672 (7%, 38%) 577 (8%, 33%) 303 (9%, 17%)| 1,756
All NS pain (exc. OA) 1,637 (18%, 32%) 1,407 (19%, 28%) 731 (21%, 14%)| 5,089
All NS pain (inc. OA) 2,106 (23%, 33%) 1,803 (25%, 28%) 929 (26%, 14%)| 6,466

n 9,172 7,307 3,523

*FM = fibromyalgia
**OA = osteoarthritis
NS = non-specific
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b. Overlap with specific widespread pain conditions (CWP differential diagnoses)
The degree of overlap between patients coded with specified alternative widespread pain
diagnoses and cases/controls is shown in Table 5.15. The percentage of patients with alternative
diagnoses recorded is low for both cases and controls, with the percentage with any alternative
diagnoses ranging from 3% in controls to 8-9% for RRCs. Hypothyroidism accounted for the

majority of alternative diagnoses, with 6-7% of RRCs also recorded with hypothyroidism.

Table 5.15 Number (%) of RRCs/controls recorded with differential diagnoses.

Number of patients

(% cases/controls with alternative diagnoses)

RRC - all  RRC - clinician RRC - Rohrbeck Controls n
Rheumatoid arthritis 82 (1%) 65 (1%) 31 (1%) 0 (0%) 476
SLE* 5 (0%) 4 (0%) 4 (0%) 0 (0%) 24
Polymyalgia rheumatica 125 (1%) 108 (1%) 56 (2%) 0 (0%) 360
Ankylosing spondylitis 18 (0%) 5(0%) 2 (0%) 28 (0%) 60
Sjogren’s syndrome 8 (0%) 5(0%) 2 (0%) 0 (0%) 33
Hypothyroidism 524 (6%) 418 (6%) 233 (7%) 515 (3%) 2,162
Any listed (above) differential 734 (8%) 581 (8%) 318(9%) 543 (3%)| 3,029
diagnosis
n 9,172 7,307 3,523 20,499

*SLE = systemic lupus erythematosus
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5.5 Discussion

We found recurrent multi-region consulters (RRCs) to be consistently different from single-site
consulters (controls). RRCs were older, more likely to be female, had higher consultation rates for
both musculoskeletal and non-musculoskeletal complaints, were more likely to be frequent
attenders, had more recorded physical symptoms, and were more likely to be coded with non-
specific generalised musculoskeletal pain codes, or codes for FM/CWP differential diagnoses.

However, the percentage recorded with differential diagnosis codes were low.

Increasing the number of codes used to define a RRC increased the number of patients identified.
However, increases in RRC prevalence were not in proportion to increased numbers of identifying
codes. There were few differences in the profile of the patients in each group. The patients
identified using all regional musculoskeletal codes has a similar age and gender distribution to the
subgroups identified by the clinician-defined code list and the original Rohrbeck short code list.
All three groups had similar non-musculoskeletal consultation rates, numbers of somatic
symptoms, levels of comorbidity, frequent attendance, and recorded non-specific generalised
pain and specific differential diagnoses. The only notable difference between the three groups of
cases was the observation of a higher proportion of RRC-all patients recorded with consultations
in Read code Chapter S — injury and poisoning. This might be accounted for by a higher number
of injury codes included on the list of codes used to identify the RRC-all group compared to the

other two groups of RRCs.

RRCs accounted for up to 42% of patients with a recorded non-specific generalised pain
condition. The percentage of patients recorded with alternative diagnoses for FM/CWP was low for

both RRCs and controls, but was higher in RRCs (8-9%) than controls (3%).
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5.5.1 Prevalence

a. Total prevalence
The study population is older than the standard UK population (Table 5.2), however age and

gender standardisation did not greatly change the estimated prevalence figures.

The requirement for a minimum of four musculoskeletal consultations to meet RRC criteria
compared to only one consultation to define a control may account for the observation that
prevalence in controls is at least double that in cases. However, it might also reflect population
differences in single- and multi-site pain prevalence (Carnes et al. 2007, Clark 2002). The RRC
criteria’s requirement for a specific number of consultations over time suggests chronicity of
musculoskeletal complaints in cases. Meanwhile, with a requirement for only one consultation, we
might expect to see more acute problems in controls. Differences observed might therefore also

be accounted for by differences in acute and chronic pain prevalence.

The RRC definition identified a group of people who consult regularly for multi-site
musculoskeletal pain with prevalence ranging from 449 to 1,149 per 10,000 registered population
depending on the code list used. Estimated figures for community CWP prevalence (1,077 per
10,000 see Chapter Three) and expected annual consultation rate (in a cross-sectional study 72%
of CWP patients were shown to consult for their pain, Macfarlane et al. 1999) suggest some of
these RRCs, particularly using the RRC-all code list, might not have CWP. However, we are
comparing five-year consultation prevalence with annual or point community prevalence, and
previous research (Carnes et al. 2007) suggests that only a third of chronic multi-site pain patients
would fit strict CWP criteria (Carnes et al. 2007). Therefore a RRC prevalence higher than
expected based on community CWP prevalence does not mean that RRCs do not have long-term

multi-site pain.

Differences in prevalence observed across the three groups of cases is undoubtedly explained by
the increased numbers of codes used to identify patients. The Rohrbeck code list comprised 147
codes, the clinician defined code list comprised 736, and all regional codes numbered 4,481.
However, the increases in prevalence are not in proportion to the increase in numbers of codes.
For example, comparing the RRC-all and RRC-clinician codes lists we might anticipate a more

substantial increase in prevalence given an increase of 3,745 codes (RRC-all: 1,149/10,000
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population compared to RRC-clinician: 916/10,000). This suggests that many of the additional
codes added by the alternative code lists were not used for this type of patient. This might imply
that clinicians have a reasonable picture of the type of coding that might be used for

unrecognised CWP.

b. Variation in prevalence with age

Community studies show increasing CWP prevalence with increasing age and/or a peak in middle
age with some studies suggesting a decline in older age groups (see section 3.4.5.d). The pattern
of age distribution in the RRCs identified in this study is not entirely consistent with population
patterns for CWP; however, RRCs do show an increasing prevalence with increasing age, which
we would expect from some general population studies, and any inconsistencies between RRCs
and community CWP may be due to systematic differences in this subgroup of unrecognised

CWP consulters. The demographics of RRCs will be explored further in Chapter Nine.

c. Variation in prevalence with sex

Fifteen papers included in the systematic review (presented in Chapter Three) provided
prevalence figures for CWP stratified by gender. CWP was more common in women in all 15
papers, with the majority showing prevalence in women to be at least twice that in men. Male-to-
female ratios observed for RRCs in this study are comparable to those observed in the systematic
review, ranging from 0.56 (RRC-Rohrbeck) to 0.66 (RRC-all). With respect to gender distribution,
controls were substantially different from cases. The control group showed an overall equal

number of men and women, but with higher prevalence in men at older ages.

The gender distribution of RRCs is also comparable to that found in the non-specific generalised
musculoskeletal pain consulters (recognised CWP) investigated in the previous chapter (see
Table 5.13), with the exception of FM consulters where coding prevalence was almost nine times

more frequent in women.

While the gender variation observed in this study appears to support the construct of CWP, we
must take into account that women have been shown to be more likely than men to seek help for
symptoms (Cornally and McCarthy 2011, Sayer and Britt 1996). Therefore, while the results of the
study show more female RRCs, this may partially be due to gender differences in help-seeking

behaviour.
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d. Practice variation
While there were some outlying practices in terms of prevalence of RRCs, there was some
consistency in the figures (see Figure 5.2). The consistency across practices supports the RRC
criteria as a useful measure since it appears to show little variation with the different coding habits

and diagnostic beliefs in use in the 12 practices included in the study.

In contrast, the prevalence of patients with a recorded non-specific generalised pain complaint
(see Chapter Four, section 4.4.1) showed substantial variability between practices. Non-specific
generalised pain consulters were identified based on one or more consultations coded with
specific Read codes, while RRCs were identified using consultation patterns for multiple codes.
The observation of variability where codes alone are used to identify patient groups versus less
variation when consultation patterns are used supports the RRC criteria as a useful tool to identify

patients, since the consultation pattern may smooth out differences in coding practices.

e. Comparison with five-year musculoskeletal coding prevalence

The age and gender distributions for the prevalence of any musculoskeletal consultation mirrored
those seen in RRCs with a higher prevalence in women and increasing prevalence with age.
However, only 19% of patients recorded with any musculoskeletal code over five years were
identified as RRC-all patients, demonstrating that the RRC consultation pattern is successfully
identifying a subset of musculoskeletal consulters who consult repeatedly with multi-region

complaints.

5.5.2 Comorbidity

Research has consistently demonstrated overlap between FM/CWP and other conditions for which
there is no clearly defined pathology such as chronic fatigue and irritable bowel syndrome (Aaron
et al. 2000, Aggarwal et al. 2006). There has also been a documented association between FM/
CWP and psychiatric comorbidity (Benjamin et al. 2000). While greater psychological distress has
been observed in FM patients than in CWP (White et al. 2002b), one in four CWP consulters has
been shown to have a mental disorder (Macfarlane et al. 1999). FM/CWP patients have been
shown to have worse self-reported general health (Bergman 2005, Rohrbeck et al. 2007) and

CWP patients have also been shown to consult more frequently for both musculoskeletal and non-
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musculoskeletal complaints (Kadam et al. 2005). These findings might lead us to expect higher

levels of comorbidity in CWP patients.

In the original paper presenting the ‘consultation-based widespread pain’ criteria, Rohrbeck et al.
used consultations for excessive earwax and cough as ‘indicators of a general propensity to
consult about common problems’ (Rohrbeck et al. 2007, p.111). Consultations for these
conditions were observed to be higher in consultation-based widespread pain cases than in
controls, indicating a lower threshold for consultation. In this study we demonstrated that RRCs
have higher non-musculoskeletal consultation rates and a higher percentage of people consulting

in each Read code chapter than controls: findings that are consistent with CWP.

Cases identified using the Rohrbeck code list had the highest non-musculoskeletal consultation
counts, followed by the clinician-defined code list, while the all-code list identified patients with the
lowest consultation count. This suggests the original Rohrbeck code list identifies patients who
might better fit strict CWP criteria. However, while using the inclusive all regional musculoskeletal
codes list might result in less specificity, it identifies more patients, therefore potentially increasing
its sensitivity. However, differences between the three case groups on number of comorbidities

were small.

If we compare the percentage of cases/controls consulting in each Read code chapter, we see a
similar relative pattern across the three case groups. For all chapters, the proportion of patients
consulting is lower for controls than for cases. There is a substantially higher prevalence of
consultations in Chapter S (injury and poisoning) in the RRC-all group. This reflects the higher
proportion of Chapter S codes in the RRC-all code list and the consequent identification of more
patients coded using Chapter S. The question arising from this observation is: Does this imply that
the RRC-all patients are less likely to fit established criteria for CWP, as the RRC-all group might
include more patients with acute musculoskeletal injury and its sequelae? A study by Buskila et al.
(1997a) found that 22% of patients with acute neck soft-tissue injury were subsequently
diagnosed with FM, compared to 2% of patients with leg fractures, suggesting that site-specific
trauma might be involved in the aetiology of FM. We might therefore expect there to be more CWP
following some types of injury; this is certainly consistent with osteopathic theory regarding distant

biomechanical compensation for primary local dysfunction (Stone 1999, p.20-21). The
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observation of a higher proportion of Chapter S coding for a group of cases does not generally

indicate that they are less likely to fit criteria for CWP.

5.5.3 Somatic symptoms

The introduction of the somatic symptom scale to the ACR-2010 criteria for FM (Wolfe et al. 2010)
emphasised the importance of somatic symptoms in CWP/FM. An alternative set of diagnostic
criteria for FM, developed using evidence-based and consensus methods by a German
interdisciplinary committee, also includes a requirement for somatic symptoms (Hauser et al.
20093, 2010). Using the Somatic Symptom Checklist (SSC), a screening test of six items for
somatization (McBeth et al. 2001b), one study has shown 53% of CWP patients to have one or
more somatic symptoms (Aggarwal et al. 2006). Using the same checklist Gupta et al. (2007)

demonstrated that 33% of patients with new CWP had one or more somatic symptoms.

In this study, the finding that there was a substantially lower number of somatic symptoms in
control subjects compared to RRC cases suggests that RRC criteria are successfully identifying
CWP patients. This observation is consistent with the findings of the original paper presenting the
consultation-based widespread pain criteria (Rohrbeck et al. 2007). In terms of somatic symptom

count there is little to differentiate between the three groups of cases.

5.5.4 Frequent attenders

Previous research has shown that 20-30% of frequent attenders have medically unexplained
symptoms (Smits et al. 2009, Reid et al. 2001b) or can be considered to be somatizers (Karlsson
et al. 1997, Jyvasijarvi et al. 2001). Frequent attenders are also more likely to have musculoskeletal
problems (Jyvasjarvi et al. 1998, Karlsson et al. 1994, Foster et al. 2006). Persistent CWP has
been found to be associated with frequent attendance (McBeth et al. 2001b), help-seeking
behaviour for health problems has been demonstrated to be a risk factor for CWP onset (Gupta et
al. 2007), and CWP patients have been found to consult more frequently than patients with no
pain, independent of their level of psychological distress (Kadam et al. 2005), suggesting that
frequent attendance is a feature of CWP. Our study found that RRCs were more likely to be
frequent attenders, and to have more musculoskeletal and non-musculoskeletal consultations than

controls, which is consistent with the construct of CWP.
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However, a case can be made for there being a disproportionately high percentage of frequent
attenders in the RRC groups. Our study showed that up to 37% of frequent attenders (top 10%)
were RRCs. If up to 30% of frequent attenders have medically unexplained symptoms (Smits et al.
2009, Reid et al. 2001b), then, since those who exhibit recurrent regional consulting comprise a
subgroup of CWP, which is, in turn, a subgroup of medically unexplained symptoms, we would
perhaps expect fewer RRC frequent attenders than we found. However, variety in the definitions
for frequent attendance and medically unexplained symptoms across published studies makes
meaningful comparisons between them questionable, and after controlling for age and gender the
odds of RRCs being frequent attenders reduces, suggesting that the age and gender profiles of
RRCs influence frequent attender rate. We must also take into account that the RRC definition is
based on recurrent consultations, making frequent attendance a self-fulfilling feature of RRC,
although for this reason we removed musculoskeletal consultations from the definition of frequent

attendance.

A third (31-35%) of RRCs are frequent attenders (top 10%). This might be higher than research
predicts (Smits et al. 2009, Reid et al. 2001b), but the profile of frequent attenders identified in the
CiPCA database is different from that of RRCs, with frequent attenders having an exaggerated
version of the RRC profile. Where RRCs are older, more likely to be female, and have more
consultations and more recorded somatic symptoms than controls, frequent attenders are even
older, more likely to be female, and have higher numbers of consultations and recorded somatic
symptoms than RRCs (mean 3.4 in frequent attenders versus 2.8-2.9 for RRCs). We can conclude,
therefore, that the proportion of RRCs who are frequent attenders supports the argument that
RRCs fit the construct for CWP. The number of RRCs who are also frequent attenders might be
higher than that expected in CWP patients, but perhaps it is not unexpected in this subgroup of
CWP. The RRC definition specifically identifies frequent attenders with musculoskeletal symptoms
whom we consider to be unrecognised as having CWP. The implication is that since their
condition is unrecognised they have an unmet need which drives repeated consultations.
Moreover, the profile of RRCs is not the same as that of frequent attenders and only a third of
RRCs are frequent attenders, suggesting that the definition is not simply identifying frequent
attenders with musculoskeletal symptoms — a situation where we would expect the profile of RRCs

to more closely match that of frequent attenders, and more RRCs to be frequent attenders.
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5.5.5 Generalised pain

a. Non-specific generalised pain
Approximately 25% of RRCs were also recorded as consulting for non-specific generalised pain

and this was similar between case definitions.

The proportion of non-specific generalised consulters who were also identified as RRCs varied
from 14% to 33% by case group definition. This suggests that the non-specific pain codes
identified in the previous chapter show a reasonable degree of overlap with RRCs and therefore
supports the use of non-specific generalised pain coding as a rough measure of recognised

CWP.

If we add patients with recognised CWP, measured using non-specific generalised pain coding
(identified in Chapter Four), to those with unrecognised CWP, measured using RRCs without non-
specific pain coding, we obtain prevalences ranging from 1,000 to 1,400 per 10,000 by case
group definition. These figures are much higher than we would expect given community
prevalence (1,077 per 10,000 population) figures for CWP (established in Chapter Three). This
might mean that either high numbers of RRCs or high numbers of patients coded with generalised

pain are not CWP patients based on strict ACR criteria.

The overlap between recognised (non-specific pain coding) and unrecognised CWP (RRCs

without a generalised pain code) will be explored in more detail in the next chapter.
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b. Differential diagnoses
The percentage of RCCs recorded with differential diagnoses for CWP is low (8-9%), suggesting
that the RRC definition is successfully identifying patients without alternative explanations for their
symptoms. There is evidence that FM/CWP prevalence is higher in patients with some differential
diagnoses (Ostuni et al. 2002, Wolfe et al. 2009), suggesting that a higher percentage of cases

than controls with recorded alternative diagnoses also supports the CWP construct.

It might be argued that patients recorded with alternative explanations for their widespread pain
symptoms should be specifically excluded in further iterations of the RRC definition. However,
CWP/FM can coexist with its differentials (Wolfe et al. 2011b, Wolfe and Michaud 2004, Middleton
et al. 1994, lannuccelli et al. 2012, Aloush et al. 2007, Wolfe and Cathey 1983, Kato et al. 2006,
Bazzichi et al. 2007). In fact thyroid autoimmunity has been postulated as a predisposition for
fibromyalgia (Bazzichi et al. 2012), and it would therefore seem unwise to exclude such diagnoses
from the RRC definition since a diagnosis with one of FM/CWP’s differentials does not exclude

concomitant FM/CWP.

None of these validations (prevalence estimates, age and gender distribution, recorded somatic
symptoms, comorbidity, frequent attendance, and overlap with non-specific generalised pain and
differential diagnosis coding) proves that RRCs would fulfil established CWP criteria, but taken as
a whole they provide persuasive evidence that this group of patients appear to fit the

‘characteristics’ of someone with CWP.

5.5.6 Strengths and limitations

a. Study population

The existing Rohrbeck-2007 RRC criteria require a minimum of three years consultation data for
case identification. In order to define a case, consultation patterns during a five-year window are
examined. It could be argued that the five-year window for an individual should start with his or
her first regional musculoskeletal consultation; however, for the purposes of this development

study, a set timeframe from 2005 to 2009 was chosen for convenience.

It is possible that a patient could be wrongly identified as not being a RRC due to incomplete
medical records. For example, a patient might consult for only one musculoskeletal complaint

before moving house and re-registering with another, non-CiPCA, practice. It was decided
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therefore to limit the study population to those fully registered with the CiPCA practices between
2005 and 2009. To ensure comparability of cases and controls, the control group was also
selected from the fully registered population. Members of a more fluid and mobile population are
likely to be systematically different from those remaining resident in a fixed place for at least five
years. Limiting the study population to patients fully registered during a five-year period is
therefore likely to introduce bias and reduce the generalisabilty of the study results.
Generalisability may also be reduced by the geographical limitation of the CiPCA study to one
area of the UK (North Staffordshire). The CiPCA population has already been demonstrated to be
older than the UK general population (Table 4.1) and it is likely that other features may also be
systematically different. However, differences in age and gender of the study population were
accounted for by standardising prevalence figures to the UK general population (Table 5.4). The
control group were also younger than the case groups and therefore subgroup analyses were
done for case and controls aged 45 and over, and, when assessing differences in somatic
symptom count and frequent attender status, age and gender were controlled for (Tables 5.9 and
5.12). European geographical variation in CWP prevalence was demonstrated to be limited in the
systematic review presented in Chapter Three, so limiting the study geographically may only have
a small influence on generalisability. In addition the CiPCA database has been demonstrated to
give similar musculoskeletal consultation prevalence figures to a larger national general practice

database (Jordan et al. 2007).

b. Ambiguous codes

Only regional musculoskeletal Read codes were included on code lists B (all regional
musculoskeletal codes) and C (clinician defined regional musculoskeletal codes). Ambiguous
codes with the potential to represent either regional or generalised problems (for example, codes
simply labeled ‘arthralgia’ or ‘joint pain’ with no region specified) were excluded from the RRC-all
and RRC-clinician code lists. However, the original Rohrbeck short code list (Rohrbeck et al.
2007) included 16 ambiguous or generalised codes (see appendix A5.1, Table A5.2 for
ambiguous codes). Despite this, the RRC-Rohrbeck code lists did not identify any patients who
were not identified by the other two RRC definitions. This research aimed to identify unrecognised
CWP consulters. Ambiguous codes were therefore excluded to ensure that RRC criteria identified

patients on the basis of their consultation patterns for regional (not generalised) complaints only.
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The results of a sensitivity analysis (see appendix A5.6) investigating the impact of including
ambiguous codes revealed only a very limited increase in RRC-all and RRC-clinician prevalence
when ambiguous codes were included, suggesting that the ambiguous codes are used

infrequently and their exclusion had little effect.

c. Clinician defined codes

As previous discussed (section 4.5.6.d) the clinician-defined codes were arrived at through
discussion with a limited and select group of clinicians. To account for the diversity between
clinicians the decision was made to exclude only codes agreed by all panel members to be
unlikely to represent CWP. The alternative would have been to include only those codes on which
there was unanimity, which would have resulted in a short list of codes excluding many likely to be
in use. The clinician defined code list is therefore a large and inclusive list that will accommodate

heterogeneous coding practices and diagnostic beliefs.

d. Control group

Membership of the control group was defined by patients consulting for pain in only one of three
body regions in a five-year period. It does not therefore exclude individuals experiencing pain in
more than one area. However, since the hypothesis being tested is that RRCs would be likely to fit
established criteria for CWP, the control group was selected in order to compare patients who

consultfor pain in one body region versus those who consult for pain in multiple body regions.

e. Prevalence figures

While possibly missing short term CWP cases, the RRC definition arguably identifies a group of
individuals with greater clinical need, since the need for consultations in at least three of the five
years required for RRC status will identify those with truly chronic musculoskeletal pain who are

repeatedly consulting for help with their pain symptoms.

f. Comorbidity

This study used non-musculoskeletal consultation count and consultation by Read-code chapter
as a measure of comorbidity rather than specific diseases. The use of coding by chapter provides
a useful proxy for establishing the extent of illness by diagnostic classification and the use of
consultation count provides an indication of iliness burden. However, both these measures are

strongly influenced by illness and consulting behaviour (Sensky et al. 1996), and clinicians’
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diagnostic and coding practices (Fink et al. 1999), and are therefore not absolute measures of

comorbidity.

g. Somatic symptoms

The list of symptoms (itemised in the ACR-2010 criteria, Wolfe et al. 2010) that were used to
identify Read codes for the study is not an exhaustive list of all somatic symptoms. The measure
shares the problems associated with using any type of morbidity coding as a proxy for community
burden. It relies on patients’ consulting practices and clinicians’ diagnostic beliefs and coding
practices. The somatic symptom count used in this study is therefore only used as an indicator of

the relative burden of somatic symptoms in cases versus that in controls.

h. Frequent attenders

Previous studies have used a diversity of approaches to defining frequent attenders (Gill et al.
1999). The majority of studies have defined frequent attenders using either a minimum number of
consultations in a defined timeframe (e.g. 9-14 per year), or a more relative approach (e.g. top
10-25% of attenders) (Vedsted et al. 2005, Gill et al. 1999). Given conflicting recommendations
for frequent attender definition, this study defined frequent attenders using two approaches (the

top 5% and 10% of consulters), which showed similar conclusions.

i. Generalised pain

Care should be taken with the measure for non-specific generalised pain used in this study. It
does not represent CWP known to be recognised by their GP, but represents patients coded with
pain conditions that could fit CWP criteria or could fit alternative differential diagnoses for CWP/
FM. Consequently, it is likely to include patients recognised by their GP as having CWP, in
addition to a number of false positives. It is therefore likely to overestimate recognised CWP in

primary care.

The list of possible differential diagnoses used in this study is not exhaustive. Morbidity coding
relies on consulting behaviour, and on diagnostic and coding practices. The measure for
differential diagnoses should be used as a relative measure to compare the proportion of patients
coded with selected differential diagnoses between cases and controls, rather than an absolute

measure of disease prevalence.
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5.6 Conclusions

The three definitions for RRC have identified groups of people who have similar characteristics
and who appear to fit many of the recognised features of CWP, including identifying patients
apparently unrecognised by GPs as having a generalised pain condition. However, consultation
prevalence of RRC is perhaps higher than that expected based on published data, which may

suggest not all these patients fulfil the stricter definitions of CWP.

There is little difference, other than prevalence, in the characteristics of the patients returned by
the three code lists. This suggests that RRC-all, which uses a wider coding list, may be more
sensitive without necessarily losing specificity. However, the RRC-all group identifies more
patients with Chapter S (injury) codes. This difference is likely accounted for by more Chapter S
codes in the RRC-all code list, but it might also be explained by more single limb injuries in the
RRC-all group. The next chapter will therefore investigate the distribution of single limb versus

dual upper and lower limb problems in each group of RRCs.

The RRC definition appears to pick up individuals that GPs are not identifying as having a
generalised pain condition. The next chapter also investigates the difference between recognised
and unrecognised CWP by exploring the overlap between being a RRC and recorded non-

specific pain.
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Chapter 6

Distribution of painful body regions and
relationship to recognised generalised pain in
primary care of RRCs

6.1 Aims and objectives

The overall aim of this chapter is to further investigate recurrent regional consulters (RRCs)
identified using the three codes lists to: 1) provide further evidence for which code list(s) should
be used in an updated version of the Rorhbeck-2007 RRC criteria; 2) start developing a severity
scale for RRC; and 3) to investigate the intersection of recognised CWP in primary care (those
with non-specific generalised pain labels) with unrecognised CWP to test the RRC definition as a

means of identifying unrecognised CWP consulters.

The previous chapter showed that the patient groups returned by the three RRC definitions (RRC-
all: identified using all regional musculoskeletal codes, RRC-clinician: identified using clinician
defined regional musculoskeletal codes, RRC-Rohrbeck: defined using the original Rohrbeck
short code list) appeared similar with similar overall levels of somatic symptoms, frequent
attendance, non-musculoskeletal consultation rates, and comorbidity. Partly this reflects the fact
that the RRC-Rohrbeck and RRC-clinician groups are both subgroups of the much larger RRC-all
group of patients. The two things differentiating the three groups of RRCs were the number of
patients identified (more codes identified more patients) and the slightly increased prevalence of
Chapter S (injury and poisoning) coding in the RRC-all group. One explanation for the higher level
of Chapter S coding is that there are more inury codes on the RRC-all code list. An excess of
injury coding suggests the RRC-all group includes more patients with acute musculoskeletal injury
and its sequelae. Since RRCs are defined as having a documented upper- or lower-limb
complaint, if there is more acute injury in the RRC-all group we might expect there to be more

patients with only one limb affected rather than both arm and leg complaints.

Objective 1: To determine if the RRC-all list identified a smaller proportion of people consulting for

problems in all three (axial and upper- and lower-limb) body regions.
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Epidemiological evidence suggests that FM and CWP exist on a continuum of idiopathic pain
syndromes (Forseth and Gran 1993, Wolfe 1997, Macfarlane 1999) rather than as discrete
disease entities. If this is the case we would expect a grading of severity from patients recorded
as consulting for a single region complaint (our ‘control’ group), through two-region RRCs
(recorded with axial and either upper- or lower-limb complaints), to three-region RRCs (recorded
with axial and both upper- and lower-limb complaints). Further, we saw in the previous chapter
that RRC prevalence is higher than estimates of CWP community prevalence. If CWP exists on a
spectrum, the RRC definition has the potential to identify both patients fitting established CWP
criteria (requiring all three regions) and patients who may not necessarily fit ACR-90 criteria, but

who experience a level of ‘fibromyalgianess’ or polysymptomatic distress (Wolfe 2009c).

Obijective 2: To investigate whether a grading of severity exists by comparing the rate of somatic

symptoms, consultation and frequent attendance in two- and three-region RRCs.

In the previous chapter we showed that a third of patients recorded with non-specific generalised
pain codes were also RRCs (see Figure 6.1). If we consider patients recorded with non-specific
generalised pain codes as having a recognised widespread pain condition in primary care, then
investigating the overlap between RRCs and those recorded with non-specific pain complaints
offers insights into the differences between recognised and unrecognised CWP in primary care.
This allows assessment of whether unrecognised CWP consulters have a less ‘severe’ condition or
whether they are a group with similar characteristics to CWP patients fitting established criteria

who have been missed by GPs.

Objective 3: To determine how similar recognised (patients with non-specific pain coded
consultation) and unrecognised (RRCs without non-specific pain coded consultation) CWP

consulters are on characteristics of CWP.

Objective three was addressed by comparing the age, gender, number of recorded body regions
(two or three), number of recorded somatic symptoms, and consultation and frequent attender
rates between those only fulfilling the RRC definition (‘unrecognised’ CWP, area C in Figure 6.1),
those who had a non-specific pain code but did not fulfill the RRC definition (area E in Figure 6.1),
and those who fulfilled the RRC definition and had a non-specific pain code in their primary care

record (area D in Figure 6.1).
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Figure 6.1. Venn diagram to show the overlap between non-specific generalised pain code recording
and RRC-all.
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A. RRC-all (blue circle, A=C + D)
B. Non-specific pain (red square, B =D + E)

C. RRC-all patients not recorded with non-specific pain codes (blue circle not overlapping with red circle, C = A - D)
D. RRC-all and non-specific pain (intersection of red and blue circles, D = A n B)

E. Non-specific pain not RRC-all (red circle not overlapping with blue circle, E = B - D)
Obijective 4: The final objective was to refine the estimate of CWP in primary care using both the

RRC criteria and non-specific generalised pain coding to investigate how much consultation-

defined measures might over- or under-estimate CWP.
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6.2 Methods

As described in section 5.3.1, RRCs were identified from all patients fully registered (no age
restrictions) with the CiPCA practices between 2005 and 2009 using the Rohrbeck-2007 criteria
and the following three lists of regional musculoskeletal Read codes:
1. RRC-all: all regional musculoskeletal Read codes (documented in appendix A5.2).
2. RRC-clinician: excluding from the list of all regional musculoskeletal Read codes those
felt by clinicians to be unlikely to be used for CWP patients (documented in appendix
A5.2).
3. RRC-Rohrbeck: Rohrbeck’s (2007) original short code list (documented in appendix

A5.1).

6.2.1 Number of body regions

Obijective 1: To determine if the RRC-all list identified a smaller proportion of people consulting for
problems in all three (axial and upper- and lower-limb) body regions.

The percentage of patients recorded with complaints in only two of three body regions (recorded
with axial plus upper- or lower-limb codes) rather than problems in all three body regions
(recorded with axial plus upper- and lower-limb codes) was determined for each of the three
groups of RRCs (RRC-all, RRC-clinician, RRC-Rohrbeck). The RRC-all group includes all people
returned by the RRC-Rohrbeck criteria. In order to assess if the extra people returned by the RRC-
all criteria differed from those identified using the RRC-Rohrbeck criteria, those identified by the
RRC-Rohrbeck criteria were excluded from the RRC-all group for this analysis. Differences in the
distribution of recorded body regions between the RRC-Rohrbeck group and the extra patients

returned by the RRC-all criteria were tested using the chi-squared test.
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6.2.2 Comparison of two- and three-region RRCs

Obijective 2: To investigate whether a grading of severity exists by comparing the rate of somatic
symptoms, consultation and frequent attendance in two- and three-region RRCs.

For this objective we present methods and results solely for the RRC-all group. Similar analyses

were performed for the other two RRC groups with similar results.

RRC-all patients were divided into two groups:
+ 2-region RRC-all: RRC-all patients recorded with codes during the five years for two
body regions (axial + upper or lower limb).
+ 3-region RRC-all: RRC-all patients recorded with codes during the five years for three

body regions (axial + upper and lower limb).

Controls were those identified previously (with a single region musculoskeletal problem — axial,

upper limb or lower limb — during the five-year period (2005-2009)), see section 5.3.1. Controls
were compared descriptively with the two- and three-region RRC-all groups on mean number of
somatic symptoms, percentage who were non-musculoskeletal frequent attenders, and mean

number of musculoskeletal and non-musculoskeletal consultations.

Somatic symptoms were calculated as described previously using 340 Read codes
corresponding to 40 physical symptoms (see section 5.3.4, Read codes presented in appendix
A5.3, Table A5.4). For each patient the number of somatic symptoms consulted for in the period
2005 to 2009 was calculated. Non-musculoskeletal frequent attenders were defined, as
previously, as the top 10% of attenders in each practice for non-musculoskeletal problems. Non-
musculoskeletal problems were defined as consultations coded with any Read code except those
identified by Jordan et al. (2010) as being musculoskeletal in nature. The percentage who were
non-musculoskeletal frequent attenders, and the mean number of musculoskeletal and non-

musculoskeletal consultations between 2005 and 2009 was calculated for each group of patients.

Differences between two- and three-region RRCs were assessed using chi-squared tests to
investigate differences in gender and frequent attendance, and with t-tests to investigate
differences in mean age, somatic symptom count, and musculoskeletal and non-musculoskeletal

consultation counts.

168



Chapter 6: Distribution of painful body regions and relationship to recognised generalised pain in primary care of RRCs

6.2.3 Non-specific generalised pain

Objective 3: To determine how similar recognised (with non-specific pain coded consultation) and
unrecognised (RRCs without non-specific pain coded consultation) CWP consulters are on
characteristics of CWP.

Non-specific pain consulters were identified using 108 non-specific pain (including osteoarthritis)
codes with the potential to represent CWP detailed in Chapter Four (section 4.3.2, codes listed in
appendix A4.1, Table A4.5). Patients were identified from those fully registered with the CiPCA

practices beween 2005 and 2009 (these are the same non-specific pain consulters as those

identified in Chapters Four and Five).

Age and gender were compared across the RRC groups, controls and non-specific pain
consulters. For the rest of this objective we present methods and results solely for the RRC-alll

group. Similar analyses were performed for the other two RRC groups, with similar results.

a. Overlap between RRC and non-specific pain coding
To explore the overlap between recognised CWP consulters and unrecognised CWP consulters,
the intersection between patients recorded with non-specific pain codes (recognised CWP) and

those identified as RRC-all (unrecognised CWP) was investigated.

The two main groups of patients (A. RRC-all and B. non-specific pain consulters) were compared

with the following three subgroups (see Figure 6.1):

1. RRC-all patients excluding any recorded with non-specific pain codes (C. unrecognised
RRCs).

2. Patients identified as both RRC-all and recorded with a non-specific pain code (D. recognised
RRCs).

3. Patients recorded with non-specific pain codes excluding those also identified as RRC-all (E).

The five patient groups and subgroups (illustrated in Figure 6.1) were compared descriptively on
mean age, gender distribution, mean number of somatic symptoms, proportion who were non-
musculoskeletal frequent attenders, and mean number of musculoskeletal and non-

musculoskeletal consultations.
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Somatic symptom count, non-musculoskeletal frequent attendance, and consultation rates
(musculoskeletal and non-musculoskeletal) were evaluated using the same measures as detailed

in section 6.3.2.

To test for differences between the three subgroups (C: RRC-all not NS; D: RRC-all also NS; and
E: NS not RRC-all) unadjusted and adjusted odds ratios for age group, gender, frequent attender
status (top 10% of attenders for non-musculoskeletal complaints), recording of one or more
somatic symptoms and recording of three body regions (axial, upper limb and lower limb) were
calculated using multinomial logistic regression with NS/RRC subgroup as the dependent variable
using SPSS (IBM 2011). Group E (NS not RRC-all) was used as the reference category. Age
group was defined using the following age bands 14 and under; 15-24; 25-44; 45-64; 65-74; and

75+. Working age adults (25-44) constituted the reference category.

b. Non-specific generalised pain and two- and three-region RRCs

The RRCs subgroups (C: RRC-all not NS; and D: RRC-all and NS) will have been recorded with
either two or three body regions, while subgroup E (NS not RRC-all, reference category) will have
been recorded with between zero to three body regions. Therefore, the percentages of two- and
three-region RRCs in groups C (RRC-all not NS, unrecognised RRCs) and D (RRC-all and NS,
recognised RRCs) were calculated and compared further. A chi-squared test was used to
investigate the association between additional recording of non-specific pain codes and number

of body regions recorded in RRCs.
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6.2.4. CWP coding prevalence

Obijective 4: To refine the estimate of CWP in primary care using both the RRC criteria and non-
specific generalised pain coding to investigate how much consultation-defined measures might
over- or under-estimate CWP.

A comparison was made between the community prevalence of CWP, the expected consultation
prevalence of CWP, and the combined coding prevalence of RRCs and non-specific pain
consulters. The meta-analysis, detailed in Chapter Three, provided the pooled community
prevalence figure (1,077/10,000). Expected consulting prevalence for CWP was calculated using
this estimated community prevalence and the CWP consultation rate observed in a study
conducted by Macfarlane et al. (1999). The results of a postal survey of the general population
(patients registered with one general practice in a Manchester suburb) aged 18 to 65 (n=1,953)

suggested that approximately 72% of CWP patients (n=181) reporting consulting for their pain at

any time. This gives an expected consultation prevalence of 775 per 10,000.

If RRCs offer a measure of unrecognised CWP and non-specific generalised pain coding offers a
measure of recognised CWP, then a combination of the two offers a measure of overall CWP
consulting. We identified all those fulfilling RRC criteria and/or recorded with non-specific pain
codes (non-specific generalised pain including osteoarthritis, see section 4..4.1) over the five-year
period (2005-2009) to determine a combined measure of CWP consulting (number of patients
recorded with a non-specific generalised pain code and/or fulfiling the RRC criteria during the five
years). Prevalence was calculated per 10,000 population using the number of patients fully
registered with the CiPCA practices between 2005 and 2009 as the denominator. This figure was

compared with the expected point consulting prevalence of CWP of 775 per 10,000.

To test the impact of excluding differential diagnoses, coding prevalence was further calculated
excluding those patients also recorded with one or more specified alternative diagnoses. Patients
recorded with alternative diagnoses were identified using the methods outlined in Chapter Five

(section 5.3.5.0b).
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6.3 Results

6.3.1 Number of body regions

Obijective 1: To determine if the RRC-all list identified a smaller proportion of people consulting for
problems in all three (axial and upper- and lower-limb) body regions.

The RRC-all group had a higher proportion of patients recorded with problems in only two regions

(axial plus upper- or lower-limb, 54%) than the RRC-Rohrbeck group (45%) (Table 6.1).

Table 6.1 Distribution of body regions affected in each group of cases. Data are numbers (%).

2-region 3-region
Axial + one of upper or lower limb Axial + upper and lower limb Total

coding coding
RRC-all 4,991 (54%) 4,181 (46%) 9,172
RRC-clinician 3,800 (52%) 3,507 (48%) 7,307
RRC-Rohrbeck 1,577 (45%) 1,946 (55%) 3,523

Examining the additional cases identified by the RRC-all definition compared to the original RRC-
Rohrbeck group (Table 6.2) there were a significantly higher percentage of two-region consulters
in the RRC-all patients not identified by the RRC-Rohrbeck definition compared to those identified

by the RRC-Rohrbeck criteria (x2(1) = 214.86, p<0.001, OR = 1.89, 95% CI 1.73, 2.05).

Table 6.2 Distribution of body regions affected in RRC-Rohrbeck compared to the RRC-all group
excluding those identified using the RRC-Rohrbeck definition. Data are numbers (%).

2-region 3-region
Axial + one of upper or lower Axial + upper and lower Total

limb coding limb coding
RRC-Rohrbeck 1,577 (45%) 1,946 (55%) 3,523
RRC-all not RRC-Rohrbeck 3,414 (60%) 2,235 (40%) 5,649
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6.3.2 Comparison of two- and three-region RRCs

Obijective 2: To investigate whether a grading of severity exists by comparing the rate of somatic
symptoms, consultation and frequent attendance in two- and three-region RRCs.

There was an increase in age, number of somatic symptoms, consultation count, and percentage
who were frequent attenders from controls, through two-region RRCs to three-region RRCs (Table
6.3). The proportion of women was similar for both groups of RRCs (x2(1) = 0.54, p=0.46) and
higher than that observed in the control group. A similar pattern was observed in the RRC-

clinician and RRC-Rohrbeck groups (results presented in appendix A6.1, Table A6.1).

The percentage who were frequent attenders was significantly higher in the three-region
compared to the two-region RRC group (35% vs 28%; x2(1) = 56.11, p<0.001). There were
significant differences in mean age (57 vs 59; t (9170) = -6.00, p<0.001), somatic symptom count
(2.61vs 2.92;1(9170) = -6.82, p<0.001), musculoskeletal (9 vs 11;t(9170) = -17.53, p<0.001)
and non-musculoskeletal (37 vs 42; t (9170) = -9.87, p<0.001) consultation counts between two-

and three-region RRCs.

Table 6.3 Comparison of 2- and 3-region RRC-all patients and controls on age, gender, recorded
somatic symptoms, MS and non-MS consultation count and percentage who are in the top 10% of
attenders (non-MS consultations only).

Patient group Mean % Mean Mean non-MS Mean MS % FAs| Total
age female somatic consultation consultation
(sd) symptom count (sd) count (sd)
count (sd)
3-region RRC-all 59 (16) 60% 2.92 (2.20) 42 (27) 11(7) 35%| 4,181
2-region RRC-all 57(18) 61% 2.61(2.05) 37 (24) 9(6) 28%| 4,991
Control 46 (21)  50% 1.22 (1.35) 20 (17) 2(2) 7% | 20,499

MS: musculoskeletal
FA: Top 10% non-musculoskeletal frequent attender
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6.3.3 Non-specific generalised pain

Objective 3: To determine how similar recognised (with non-specific pain coded consultation) and
unrecognised (RRCs without non-specific pain coded consultation) CWP consulters are on
characteristics of CWP.

a. Demographics of recognised and unrecognised CWP coding

The age and gender distribution for the three RRC groups, non-specific generalised pain

consulters, and controls are shown in Table 6.4. All three groups of RRCs showed a similar age

and gender distribution, with more women and more affected in the 45-64 year age group. Non-

specific pain coding was also higher in women and increased with age for those recorded with

generalised osteoarthritis and all generalised pain codes including osteoarthritis; however for the

FM and all generalised pain excluding osteoarthritis groups, there was a peak in the 45-64 year

age groups. In contrast to RRCs and non-specific pain consulters, the number of men and women

in the control group was almost equal and there was a peak in the 25-44 year age group.

Table 6.4 Age and sex distribution of RRCs and controls, and non-specific pain consulters (2005-2009,
as defined in Chapter Four).

RRCs

Number (%)

Control

Non-specific generalised pain consulters
(as defined in Chapter 4)

Variable RRC-all RRC-clinician RRC- FM Generalised All All generalised
Rohrbeck OA generalised pain
pain (exc.
OA)
Age
group
<14 39 (0.4) 21(0.3) 5(0.1)| 1,346 (6.6) 1(0.3) 0(0.0) 125 (2.5) 125 (1.9)
15-24 304 (3.3) 149 (2.0) 55 (1.6)| 2,467 (12.0) 6(2.1) 0(0.0) 261 (5.1) 261 (4.0)
25-44 1,639 (17.9) 1,157 (15.8) 454 (12.9)| 5,709 (27.9)| 81 (27.9) 27 (1.5) 1,070 (21.0) 1,090 (16.9)
45-64 | 3,652 (39.8) 3,005 (41.1) 1,452 (41.2)| 6,564 (32.0)| 168 (57.9) 597 (34.0) 2,166 (42.6) 2,635 (40.8)
65-74 1,793 (19.5) 1,537 (21.0) 775 (22.0)| 2,411 (11.8) 27 (9.3) 566 (32.2) 882(17.3) 1,315(20.3)
>75 1,745 (19.0) 1,438 (19.7) 782 (22.2)| 2,002 (9.8) 7(24) 566(32.2) 585(11.5) 1,040(16.1)
Total 9,172 7,307 3,523 20,499 290 1,756 5,089 6,466
Gender
Female 5,522 (60) 4,460 (61) 2,262 (64)| 10,215 (50) 255(88) 1,255(72) 3,329 (65) 4,299 (67)
Male 3,650 (40) 2,847 (39) 1,261 (36)| 10,284 (50) 35 (12) 501 (28) 1,760 (35) 2,167 (33)
Male:
female 0.66 0.64 0.56 1.01 0.14 0.40 0.53 0.50
ratio
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b. Overlap between RRC and non-specific pain coding

As shown in Chapter Five, RRC-all patients accounted for 33% of all patients recorded with a non-

specific generalised pain code during the same time period, while non-specific generalised pain
consulters represented 23% of RRC-all patients. A comparison of the two index patient groups (A.
RRC-all and B. non-specific generalised pain consulters) with the three subgroups representing
their overlap (C. RRC-all not NS, D. RRC-all and NS, E. NS not RRC-all) is presented in Table 6.5.
Similar results were found in the overlap between non-specific pain consulters and the remaining
two RRC groups (RRC-clinician and RRC-Rohrbeck), these are presented in appendix A6.2

(Tables A6.2 and A6.3).

Table 6.5 Comparison of RRC-all and patients recorded with non-specific pain.

Somatic Consultation count
symptom count Non-MS MS

Patient group Mean % % | Mean Median| Mean Median | Mean Median | Total

age female FAs | (sd) (IQR) | (sd) (IQR) (sd) (IQR)

(sd)
A. RRC-all 58 (17) 60% 31% |2.8(2.1) 2(1,4) | 39(26) 35(21,51) | 10(6) 8(6,12)| 9,172
B. NS 60 (18) 67% 27% |2.4(21) 2(1,3) | 37(25) 32(19, 48) 8(7) 6(3,11)| 6,466
C. RRC-allnot NS |57 (17) 57% 28% |25(2.0) 2(1,4) | 37(25) 32(19, 49) 9(5) 7(511)| 7,066
D. RRC-all also NS |63 (15) 71% 43% |35(2.4) 3(2,5) | 47 (28) 42(29,60) | 14(8) 12(9,17)| 2,106
E. NS notRRC-all |58(19) 64% 19% |1.9(1.8) 2(1,3) | 31(21) 28(16, 42) 6(5) 4(2,7)| 4,360

sd: standard deviation

IQR: Interquartile range

NS: non-specific pain consulter (including OA)

MS: musculoskeletal

FA: Top 10% non-musculoskeletal frequent attender

Recognised versus unrecognised CWP consulters

Comparing unrecognised CWP consulters (C. RRC-all not NS) with recognised CWP consulters
(B. patients recorded with non-specific generalised pain codes), we see that unrecognised CWP
consulters (C) were younger and more likely to be male, but comprise a similar percentage who

were frequent attenders, and have similar numbers of somatic symptoms, musculoskeletal

consultation counts and rates of non-musculoskeletal consultation.

Recognised RRCs versus unrecognised RRCs

Comparing unrecognised RRCs (C. RRC-all patients not recorded with non-specific pain codes)
with recognised RRCs (D. RRC-all patients recorded with non-specific pain codes), unrecognised
RRCs (C) are younger, more likely to be male, less likely to be frequent attenders, and have fewer

recorded somatic symptoms, musculoskeletal and non-musculoskeletal consultation counts.
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RRCs versus recognised CWP consulters who are not RRCs
Results of a multinomial logistic regression analysis comparing group C (RRC-all not NS) and D

(RRC-all and NS) with group E (NS not RRC-all) as the reference category are shown in Table 6.6.

Recognised (D. RRC and NS) and unrecognised (C. RRC not NS) RRCs were more likely to be
frequent attenders, to have at least one recorded somatic symptom and to be recorded with
codes for all three body regions than recognised CWP consulters not identified as RRCs (E. NS
not RRC). Recognised RRCs (D. NS and RRC) were more likely to be female (OR = 1.20, 95% CI
1.06, 1.35) and older than recognised CWP consulters who were not RRCs (E. NS not RRC), while
unrecognised RRCs (C. RRC not NS) were more likely to be male (OR = 0.70, 95% CI 0.64, 0.76)

and of working age.
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c. Non-specific generalised pain and two- and three-region RRCs

The distribution of two- and three-region RRCs is shown in Table 6.7. Of the 33% of RRC-all

patients (n=2,106) also recorded with non-specific pain codes (D. RRC-all and NS, recognised

widespread pain) 49% consulted for only two of the three body regions. While for RRCs not

recorded with non-specific pain codes (C. RRC-all not NS, unrecognised widespread pain,

n=7,066) a slightly higher percentage (56%) were recorded as consulting for complaints in only

two body regions. In RRCs there was a small but significant association between additional non-

specific pain coding and whether RRCs were recorded with two or three body regions (2 (1) =

35.18, p<0.001, OR = 1.3, 95% Cl 1.2, 1.5).

Table 6.7 Number (%) of 2- and 3-region RRCs in groups C (RRC-all not NS) and D (RRC-all also NS).

Patient group (identified from fully
registered patients in CiPCA
population 2005-2009)

RRC-all-2

Axial + one of upper
or lower limb coding

RRC-all-3
Axial + upper and
lower limb coding

Total

C. RRC-all not NS
D. RRC-all also NS

3,964 (56%)
1,027 (49%)

3,102 (44%)
1,079 (51%)

7,066
2,106

NS: non-specific pain consulter (including OA)
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6.3.4 CWP coding prevalence

Obijective 4: To refine the estimate of CWP in primary care using both the RRC criteria and non-
specific generalised pain coding to investigate how much consultation-defined measures might
over- or under-estimate CWP.

Table 6.8 displays recorded consultation, community and expected consultation prevalence

figures for CWP.

The consultation prevalence figures for RRC-all (1,149 per 10,000 population) and RRC-clinician
(916/10,000) derived in Chapter Five are similar to that for estimated community prevalence
(1,077 per 10,000 population). RRC-all and RRC-clinician prevalence estimates are higher than
expected consulting prevalence (775/10,000). RRC-Rohrbeck prevalence (442/10,000) is much
lower than the community (1,077 per 10,000 population) or expected consulting prevalence

(775/10,000).

Combining RRCs (unrecognised CWP) with non-specific pain consulters (recognised CWP) we
see prevalence ranging from 1,019 to 1,432 per 10,000 population, depending on the code list
used to define RRCs; this is a narrower spread than figures based on RRCs alone. Prevalence of
RRC-all or non-specific pain (1,432/10,000) is higher than community prevalence (1,077/10,000),
while the related estimates based on the other two RRC definitions (RRC-Rohrbeck and RRC-

clinician) are similar to the community CWP prevalence.

Removing differential diagnoses gives prevalence figures ranging from 921 to 1,318 per 10,000 of
the population depending on the code list used to determine RRC status. These figures are still
higher than the expected CWP consultation rate (775 per 10,000 population) but are similar to

community prevalence (1,077/10,000).
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Table 6.8 Five-year CWP coding, and annual community and consulting prevalence figures (per 10,000
population).

Prevalence per 10,000

Patient group population (95% CI)
Recorded Rpc RRC-all 9,172 1,149 (1,127, 1,171)
prevalence RRC-clinician 7,307 916 (896, 936)
RRC-Rohrbeck 3,623 442 (428, 456)
RRCs + NS RRC-all + NS pain 11,426 1,432 (1,408, 1,456)
consulters RRC-clinician + NS pain 10,167 1,274 (1,251,1,297)
RRC-Rohrbeck + NS pain 8,131 1,019 (998, 1,040)
RRCs + NS RRC-all + NS pain excluding patients with 10,520 1,318 (1,295, 1,342)
consulters and DDx
excluding RRC-clinician + NS pain excluding patients 9,311 1,167 (1,145, 1,189)
alternative with DDx
diagnoses RRC-Rohrbeck + NS pain excluding DDx 7,347 921 (901, 941)
Community prevalence* CWP - using ACR-90 criteria in adults only 1,077 (907, 1,249)
Consulting prevalence CWP patients expected to consult for pain 775

symptoms = 72% of community prevalence
(from Macfarlane et al. 1999)

NS = Non-specific pain coding

DDx = specific differential diagnoses

*Community prevalence: Results from meta-analysis presented in Chapter Three (excluding those scoring a moderate or
high risk of bias on domains 1 or 4 of the QUIPS methodological quality tool).
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6.4 Discussion

A comparison of the three groups of RRCs on number of recorded body regions showed the RRC-
all group had a lower proportion of patients consulting in all three body regions (axial, upper and

lower limb) compared to the other two RRC groups.

There is a disparity between expected annual CWP consulting prevalence (775/10,000) and the
recorded five-year combined prevalence of non-specific pain and RRCs (RRC-all: 1,432/10,000
RRC-clinician:1,274/10,000 RRC-Rohrbeck:1,019/10,000). If we consider non-specific pain coding
to represent recognised CWP, and RRCs (RRC-all) to represent unrecognised CWP, then the
prevalence of the combination (1,432 per 10,000) of these two groups is higher than estimated
community point prevalence of CWP of 1,077 per 10,000 (identified in Chapter Three). When
patients recorded with differential diagnoses are removed, coding prevalence figures remain
higher (1,318 per 10,000) than we would anticipate from the general population prevalence of
CWP. This suggests that one or both groups (RRCs and non-specific pain) are identifying patients

who do not fit established CWP criteria (e.g. ACR-90) at the end of the five-year period.

The RRC-all definition identified 33% (n=2,106) of recognised generalised pain consulters. Based
on differences in mean somatic symptoms, frequent attendance and consultations rates, there
appeared to be an increasing order of severity when moving from recognised CWP who did not
fulfil the RRC definition (group E. NS not RRC), through to RRCs with unrecognised CWP (group
C. RRC no NS), and finally to recognised RRCs (group D. RRC and NS). However, unrecognised
RRCs (i.e. without a recorded non-specific generalised pain code) were more likely to be male

and of working age.
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6.4.1 Two- and three-region RRCs

The two notable differences between the three RRC groups identified in Chapter Five were: 1. a
higher proportion of Chapter S (injury and poisoning) coding in the RRC-all group, and 2. the

number of patients identified: more codes identified more patients.

An excess of injury (Chapter S) coding suggests that the RRC-all group includes more patients
with acute musculoskeletal injury and its sequelae than the other two RRC groups; hence, we
might expect there to be more patients with only one limb affected rather than both arm and leg
complaints. Compared to the other two groups of RRCs, the RRC-all group did indeed have a
higher proportion of patients recorded with single limb problems (two body regions: axial + upper

or lower limb).

Our study showed increases in the number of somatic symptoms, consultation rate, and frequent
attender rate when moving from controls, through 2-region RRCs to 3-region RRCs. This finding is
consistent with the concept that FM and CWP exist within a spectrum of chronic idiopathic pain
syndromes (Forseth and Gran 1993, Wolfe 1997, Macfarlane 1999). It could be argued that the
more stringent three-region RRC definition identifies patients better fitting the CWP construct. Two-
region RRCs have a profile suggesting less distress (fewer consultations, fewer symptoms) than
three-region RRCs, but they are more similar to three-region RRCs than they are to controls. This
suggests a grading of severity when moving from those recorded with single region

musculoskeletal problems to those recurrently consulting for multi-site musculoskeletal pain.

The RRC-Rohrbeck group had a slightly higher percentage of 3-region RRCs (axial + upper limb
+ lower limb) which corresponds with the ACR-90 requirement for problems in both upper and
lower limbs. It could be argued therefore that the RRC-Rohrbeck code list captures patients
slightly more likely to fit ACR-90 CWP criteria. However, the updated ACR-2010 criteria
emphasises a continuum of polysymptomatic distress (Wolfe et al. 2011a, 2013) and research
suggests that pain exists on a continuum from localised to widepsread pain (Kamaleri et al.
2008a), implying that, even if two-region RRCs do not meet ACR-90 criteria for CWP, given poor
consultation-based health in RRCs, they are still likely to sit at the more severe end of the

spectrum of polysymptomatic distess.
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6.4.2 Non-specific generalised pain

Our study showed the age and gender distribution of RRCs and non-specific pain consulters to
be more similar to each other than to that observed in single-site controls. We have already shown
(Chapter Five) that RRCs have many of the same features as CWP. In addition, patients recorded
with non-specific pain codes have been shown to be more similar to RRCs than controls on
somatic symptom count, consultation rate, and percentage of frequent attenders (Table 6.5 and
Chapter Five). This suggests non-specific pain codes are being used for a group of patients
sharing a similar profile to both RRC and community CWP patients. This supports the idea that

non-specific pain coding represents recognised CWP.

However, there is a disparity between the combined recorded prevalence of recognised (non-
specific pain) and unrecognised (RRC) CWP in primary care, and the expected CWP consulting
prevalence, even when differential diagnoses are taken into account. Indeed the recorded
prevalence of all non-specific pain and RRC-all (1,432/10,000) is substantially higher than
community prevalence obtained from our meta-analysis (1,077/10,000). These comparisons are
being made between five-year recorded prevalence versus annual or point community prevalence
figures, which might account for the disparity observed. Further, our recorded five-year
consultation prevalence figures represent patients’ consulting practices and clinicians’ diagnostic
and coding behaviour. Community prevalence figures are based on strict ACR-90 CWP criteria
that, we can argue, represent patients fitting an arbitrary definition with a diagnostic cut-off, which
while useful for research, might be less useful clinically in a spectrum condition (Wolfe et al.
2010). So, while, the RRC definition may over-estimate CWP prevalence, suggesting that it is not
specific to strict ACR-90 CWP, it does identify a group of patients who share features with CWP
and who, through repeated consultations, are seeking help for their symptoms. The RRC definition
is arguably therefore identifying a group of individuals who, while they may not meet established

definitions of CWP, have a clinical need.

Unrecognised CWP patients (C. RRC-all not NS) had higher consultation rates, more somatic
symptoms, and were more likely to be male than recognised CWP patients not fulfilling the RRC
criteria (E. NS not RRC-all). The RRC-all definition identifies 33% (n=2,106) of recognised

generalised pain consulters and these RRCs had higher consultation demands and were more
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likely to be older and female than their unrecognised counterparts (C. RRC-all not NS). If we were
interested in identifying all CWP consulters from their medical records then it would be important
to consider including non-specific generalised pain consulters in the definition, however, the RRC
criteria we are developing aim to identify a subgroup of CWP consulters who recurrently consult

with regional pain and are unrecognised by their GPs as having a widespread pain condition.

The RRC phenotype appears to be a patient with a high consultation rate due to either poor health
(increased need for consultation) or consultation behaviour (patient or clinician determined). The
RRC definition identifies more patients than identified using solely non-specific generalised pain
codes. The non-specific generalised pain consulters who are not identified by RRC criteria (E. NS
not RRC-all) are patients with lower consultation rates, who are arguably less important to identify,
(given that they have already been recognised as having a generalised pain condition and,
therefore, their clinical need is likely to have been met), than those with the higher consultation
demands whose clinical need may not have been met. We can conclude that consultation
patterns, based on repeated consulting for regional musculoskeletal problems, are more
important in identifying a group of musculoskeletal patients with high clinical need than specific

morbidity codes for non-specifc generalised pain.
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6.4.3 Strengths and limitations

a. Study population

The study population is the same as that used in Chapter Five, where we have already discussed
the limitations of studying only those fully registered for a five year period. We have also
discussed the geographical limitations of the CiPCA dataset and suggested that since community
CWP prevalence has been shown to be consistent in Europe (Chapter Three) and the dataset has
been demonstrated to give similar musculoskeletal consultation prevalence figures to a larger

national database (Jordan et al. 2007), this may only have a small influence on generalisability.

b. Body regions

In this study we compared the number of recorded body regions consulted for and attempted to
equate them to the ACR-90 CWP criteria. We argued that patients recorded as consulting for three
body regions were more likely to fit self-reported CWP criteria. We must remember that coding will
not present an accurate impression of the lived experience of chronic pain. The medical record
captures coding practices and clinician and patient beliefs rather than the actuality of an
individual’s experience of pain. However, the number of recorded body regions present a
measure of body pain distribution and therefore serves as a useful index of ‘widespread-ness’ and
it is fair to say that those recorded with pain in at least three different body regions are more likely
to have self-reported widespread pain. We will explore the association of RRC status with self-

reported pain status in the next chapter.

c. Recognised and unrecognised CWP

We have used non-specific pain coding as a measure of recognised CWP. However, being
recorded with one of the codes identified by our clinician advisory panel as likely to represent
unexplained generalised musculoskeletal pain does not mean that a patient has CWP. Non-
specific pain coding does, however, represent a patient for whom the clinician has recognised
and recorded a generalised musculoskeletal pain condition not explained by inflammation,

infection or injury and is therefore a useful proxy measure.

Those RRCs not coded with non-specific pain complaints, that we have termed unrecognised
CWP, might have been recognised by their GPs has having generalised conditions but not

recorded using one of the non-specific pain codes we have identified. However, we have
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demonstrated differences (in age and gender distribution, somatic symptom count, frequent

attender rate and consultation rate) between recognised and unrecognised RRCs.

d. Prevalence

We are attempting to compare RRC prevalence figures based on five years of consultation data
with point prevalence estimates for CWP community prevalence. Research suggests that, for CWP
patients who recover, there are an equal or higher number of incident cases (McBeth et al. 20014,
Papageorgiou et al. 2002). Since CWP prevalence remains consistent or increases over time
(Croft et al. 1993, Hunt et al. 1999, McBeth et al. 2001a, Aggarwal et al. 2006) we might expect
point prevalence estimates for CWP to be relatively similar to that based on five years of
consultation data. However, care must be taken in making such comparisons, since not all
patients included in five-year estimates will still self-report CWP at the end of the five-year period,

five-year period prevalence is likely to over-estimate point prevalence.

The expected CWP consulting figure has been calculated by extrapolating from community
prevalence figures using a consultation rate derived from one study that asked for self-reported
recall of consultations (Macfarlane et al. 1999). Research has shown a disparity between self-
reported consultation and medical records (Jordan et al. 2006) suggesting this estimate can only

approximate recorded consultation prevalence.
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6.5 Conclusions

The RRC-Rohrbeck group could be argued to perform slightly better by identifying a higher
proportion of patients consulting for three body regions, as this is closer to the ACR-90 criteria for
CWP. However RRC-all criteria also seem to reflect CWP characteristics. The distribution of body

regions might serve as a useful starting point for the future development of a RRC severity scale.

RRC-all criteria identify a third of apparently recognised CWP in primary care. The remaining two-
thirds of non-specific pain consulters have lower consultation rates and arguably, therefore, less
clinical need. The RRC consultation pattern identifies a group of similar patients who are high
users of primary care and findings from this chapter suggest that the RRC criteria are useful in

identifying unrecognised CWP consulters with clinical need.

However, there continues to be a circular logic problem in developing the RRC definition since we
define unrecognised CWP consulters based on consultation patterns requiring high consultation
rates and then we test our definition using consultation metrics. In addition it appears the RRC
definition identifies more patients than are likely to fit established CWP criteria. The next chapter
therefore compares self-reported CWP status and general health with RRC status using a cohort

of older adults with linked survey and medical record data.
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Chapter 7
Association of recurrent regional consultation
with self-reported pain status

7.1 Introduction

In the previous two chapters we have shown that recurrent regional consulters (RRCs) returned by
three different lists of regional musculoskeletal Read codes (RRC-all: all regional codes; RRC-
clinician: excluding from the list of all regional codes those felt by clinicians to be unlikely to
represent CWP; RRC-Rohrbeck: original 2007 short codes list) have similar levels of recorded
somatic symptoms, comorbidity, consultation rates and frequent attendance. The RRC-all
definition identified over 60% more patients than the RRC-Rohrbeck definition but a higher
percentage (55% of RRC-Rohrbeck, 46% of RRC-all) of patients identified using the RRC-
Rohrbeck codes were recorded as consulting for all three body regions (axial, upper- and lower-
limbs), and therefore possibly more likely to fit ACR-90 CWP criteria. The aim of this chapter was
to investigate further how well the three RRC definitions may identify patients with CWP by
assessing their association with self-reported CWP status. This was performed using health survey
data with linked medical record data from a prospective three-year study of pain in the older

population (Thomas et al. 2004b).

Since not all CWP patients will consult for their symptoms the RRC definition will not identify all
self-reported CWP patients. Conversely, it is likely that the RRC consultation pattern will identify
patients who do not satisfy the strict self-report ACR-90 CWP criteria. The hypothesis is therefore
that there will be a substantial overlap between patients self-reporting CWP and RRCs, but that
there will be some differences between the two patient groups, particularly in consultation profile
(RRCs are more likely to consult frequently) and severity (due to the strictness of its criteria,

ACR-90 CWP patients are more likely to have increased severity of symptoms).
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7.2 Aims and objectives

The primary aim of this chapter was to test the association between fulfilling the RRC criteria and

self-reported chronic widespread pain status.

Specifically:

1.

3.

To test the hypothesis that there is an association between having self-reported pain and
being identified as a RRC by assessing the sensitivity, specificity, positive (PPV) and negative
(NPV) predictive values of the RRC criteria in identifying self-reported widespread pain

patients.

To test the hypothesis that RRCs who do not self-report CWP have a more similar profile to
patients with self-reported widespread pain than patients consulting for single region pain
(control group) do on age, gender, recorded somatic symptoms, consultation rate
(musculoskeletal and non-musculoskeletal), frequent attendance, and self-reported general

health, psychological dysfunction, and cognitive and sleep complaints.

To test the hypothesis that self-reported CWP patients who do not fulfil the RRC definition are
less likely than RRCs to be frequent attenders (lower consultation rates and levels of frequent
attendance) but more likely to have severe symptoms (worse self-reported mental and

physical health, cognitive impairment, sleep complaints and psychological dysfunction).
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7.3 Methods

This chapter compares self-reported chronic widespread pain status to RRC status. A comparison
was made between RRCs and patients with self-reported widespread pain on age and gender,
self-reported health status, consultation frequency, recorded number of somatic symptoms and

frequent attendance.

7.3.1 Study population

The study population was drawn from the North Staffordshire Osteoarthritis Project (NorStOP), a
prospective epidemiological study of pain and general health in community-dwelling adults aged
50 years and over (Thomas et a. 2004b). The study sample were those who had responded to
both baseline and three-year postal health surveys from three identically recruited and measured
cohorts (NorStOP 1: 2002, NorStOP 2: 2003, NorStOP 3: 2004, 2005), and who had consented to
medical record review and had a minimum of five years of medical record data available. The
cohorts were recruited through postal surveys of all patients aged 50 years and over registered
with eight North Staffordshire general practices. In the United Kingdom it has been estimated that
98% of the population are registered with a GP (Bowling 1997); practice registers therefore
provide a representative sample of local populations. Consenting responders were followed up at
three years with a repeat postal health survey. Questionnaires were mailed with a letter from the
GP practice, accompanied by a study information leaflet, and reminders were sent to non-
responders after two and four weeks. Mailing lists were checked by GPs prior to mailing to
exclude unsuitable patients (for example, patients with terminal illnesses or dementia). Full details

of the study protocol and data collection have been published previously (Thomas et al. 2004b).
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7.3.2 Self-reported pain status

Self-reported pain status was collected by postal questionnaire at baseline and three-year follow
up. A self-completed body manikin was used to establish the location of body pain lasting for one
day or longer in the past four weeks. Pain diagrams have been demonstrated to be a reliable

means of classifying widespread pain based on existing criteria (Lacey et al. 2005).

ACR-90 widespread pain is defined as axial pain, pain in the left and right sides of the body, and
pain above and below the waist (Wolfe et al. 1990). A more strict definition, proposed by
Macfarlane et al. (1996a), has been termed the ‘Manchester’ definition. Like the ACR-90 criteria,
pain must be present in at least two contralateral body quadrants, however, to reflect a more
diffuse pattern of pain, for a body quadrant to be deemed positive, pain must be present in at
least two regions of that quadrant (Hunt et al. 1999). Both definitions define chronicity as
widespread pain of three months duration or longer. Due to the limitations of the self-reported data
we have been unable to ascertain chronicity using this standard. Widespread pain at both
baseline and three years has therefore been used here as a marker of ‘persistent’ widespread

pain.

Self-reported widespread pain was classified into four non-mutually exclusive categories as:
1. ACR-90 widespread pain at baseline or three years.

2. ACR-90 widespread pain at baseline and three years (persistent widespread pain).

3. Manchester widespread pain at baseline or three years.

4. Manchester widespread pain at baseline and three years (persistent widespread pain).

Group two (ACR-90 widespread pain at baseline and three years) was a subgroup of group one
(ACR-90 widespread pain at baseline or three years). Similarly, group four (Manchester
widespread pain at baseline and three years) was a subgroup of group three (Manchester
widespread pain at baseline or three years). Patients defined using the Manchester criteria
(groups three and four) were subgroups of those defined using the ACR-90 criteria (groups one

and two), reflecting the more stringent requirements of the Manchester definition.

191



Chapter 7: Association of recurrent regional consultation with self-reported pain status

7.3.3 Consultation-based pain status

Consultation-based pain status was established using linked medical record data for the five-year
period starting two years prior to the baseline health questionnaire. Single-region controls and
those fulfilling the RRC criteria were identified from data for the five-year study period.
Consultation-based pain was classified into three non-mutually exclusive RRC categories and
single-region controls:

1. Single-region controls recorded as consulting in just one of the three defined body regions
(axial, upper limb or lower limb) during the five-year study period (see Chapter Five, section
5.3.1 for the Read codes used).

2. RRCs defined using the existing Rohrbeck-2007 regional musculoskeletal pain consultation
criteria and the following three lists of regional musculoskeletal Read codes (see Chapter Five
for further details):

RRC-all: all regional musculoskeletal Read codes (documented in appendix A5.2).
i. RRC-clinician: excluding from the list of all regional musculoskeletal Read codes those felt
by clinicians to be unlikely to be used for CWP patients (documented in appendix A5.2).
iii. RRC-Rohrbeck: Rohrbeck’s (2007) original short code list (documented in appendix

A5.1).
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7.3.4 Outcome measures

Self-reported and consultation-based widespread pain status were compared on self-reported

health and consultation-based measures.

Self-reported health status was collected from baseline health questionnaire responses (see Table
7.1). General health was assessed using the SF-12 physical and mental health component
summary scores (Ware et al. 1996) and the SF-36 physical function score (Ware et al. 1992).
Psychological health was assessed using the Hospital Anxiety and Depression Scale (HADS
Zigmond and Snaith 1983). Cognitive impairment was measured using the alertness subscale of
the Sickness Impact Profile (SIP, Bergner et al. 1981). Sleep was assessed by four questions, in
which respondents were asked if they had the following sleep problems on most nights: i) trouble
falling asleep; ii) waking at night; iii) trouble staying asleep; and iv) waking up tired. A positive

response to any of the four sleep questions was used to indicate a reported sleep problem.

Table 7.1 Measures of self-reported health at baseline.
Outcome measure Score range High score Reference

SF-12 12 item short form health survey General population mean Best health  Ware et al. 1996
physical and mental component score is 50 (SD 10).

summary scores Scores higher than 50 are
better than the general
population.
SF-36 36 item short form health survey 0-100 Best health Ware et al. 1992
physical functioning subscale.
HADS Hospital anxiety and depression 0-21 Worst health Zigmond and Snaith 1983
scale.
SIP Sickness impact profile 0-100 Worst health Bergner et al. 1981

alertness subscale.

Consultation-based measures comprised somatic symptom count, frequent attendance, and
musculoskeletal and non-musculoskeletal consultation counts in the same five-year period as
used to define RRCs. These have been defined previously (see Chapter Five, section 5.3).
Somatic symptoms were calculated using 340 Read codes (presented in Chapter Five, section
5.3.4) corresponding to 40 physical symptoms documented in the ACR-2010 fibromyalgia criteria
(Wolfe et al. 2010). For each patient the number of somatic symptoms consulted for in the five

years was calculated.

Non-musculoskeletal frequent attenders were defined as the top 10% of attenders for non-
musculoskeletal problems (as in Chapter Five, section 5.3.5). Non-musculoskeletal problems were

defined as consultations coded with any Read code (including administrative or process of care
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Read codes from numerical Read code chapters) except those identified by Jordan et al. (2010)
as being musculoskeletal in nature. The percentage who were non-musculoskeletal frequent
attenders and the mean number of musculoskeletal and non-musculoskeletal consultations for the

five years was calculated.

7.3.5 Analysis

a. Participation bias
Potential participation bias was examined by comparing three groups: i) non-responders at

baseline; ii) incomplete responders who either responded to baseline only, or responded at

baseline and three-years but did not consent to medical record review or had less than five years

of medical record data; and iii) those included in this analysis (the ‘study population’). Differences

observed between the study population and non-responders or incomplete responders would
suggest participation bias. Non-responders (group i) and those included in this analysis (group iii)

were compared descriptively on gender distribution and on mean age.

Those included in this analysis (group iii) and incomplete responders (group ii) were compared on
baseline deprivation score (measured using ranked Index of Multiple Deprivation 2004, Payne
and Abel 2012), marital status, current employment status, social class (Office for National
Statistics, 2005), SF-12 mental and physical health component scores, SF-36 physical function
score, HADs anxiety and depression scores, cognitive impairment (SIP alertness sub-scale),
percentage of patients with any self-reported pain at baseline, and ACR-90 or Manchester

widespread pain at baseline.

b. Association of consultation-based pain status with self-reported pain status

The association of consultation-based pain status with self-reported pain status was assessed.
We first calculated the percentage of individuals with at least one recorded musculoskeletal
consultation in primary care during the five-year period who also self-reported pain on the body
manikin. The three RRC definitions (RRC-all, RRC-clinician and RRC-Rohrbeck) were then
evaluated against the self-reported pain definitions (any pain, and the four ACR-90 and
Manchester widespread pain definitions given in section 7.3.2) by calculating sensitivity,
specificity, positive (PPV) and negative (NPV) predictive values of the RRC definitions for each of

these self-reported pain definitions. Sensitivity measures the proportion of actual positives that are
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correctly identified by a test. So, using the ACR-90 CWP criteria as the example, here it is the
percentage of respondents fulfilling the ACR-90 criteria who were identified using the RRC
definition. Specificity measures the proportion of true negatives who are correctly identified by a
test (the percentage of respondents not fulfilling the ACR-90 criteria who were not identified as
RRCs). PPV is the proportion of those with positive test results who have the condition (the
percentage of RRCs who fulfilled the ACR-90 criteria). Conversely, NPV is the proportion of
patients with a negative test result who do not have the condition (the percentage of non-RRCs

who did not fulfill the ACR-90 criteria).

Confidence intervals for sensitivity, specificity, PPV and NPV were calculated using Wilson’s
method (Newcombe 1998). A spreadsheet was developed incorporating formulae for calculating

the 95% confidence interval for a proportion.

c. Comparison of consultation-based pain and self-reported pain patients

Mean age, percentage who were women, mean five-year somatic symptom count,
musculoskeletal and non-musculoskeletal consultation counts, and percentage who were non-
musculoskeletal frequent attenders were determined for each RRC and control group, and for

respondents fulfilling the self-reported pain definitions.

Measures of self-reported general health status at baseline were also determined for each RRC
and control group, and for responders fulfilling the self-reported pain definitions. These were the
mean SF-12 mental and physical health components, SF-36 physical function, psychological
dysfunction (measured using HADS anxiety and depression measure), and cognitive complaints
(measured using Sickness Impact Profile alertness behaviour scale) scores. We also determined

the percentage reporting any sleep problem.
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For the main analysis, we used the RRC-all definition only to compare RRC status with self-
reported CWP status defined as having ACR-90 widespread pain at both baseline and three

years. Specifically we compared the following four mutually exclusive groups of patients:

A. RRC and CWP: RRC-all patients who also fulfilled the self-reported ACR-90 widespread pain
criteria at both baseline and three years.

B. RRC not CWP: RRC-all patients who did not fulfill the ACR-90 widespread pain criteria at both
baseline and three years.

C. CWP not RRC: Respondents who fulfilled the ACR-90 widespread pain criteria at both baseline
and three years but who did not meet the RRC-all criteria.

D. Controls not CWP: Controls recorded as consulting for a musculoskeletal problem in a single
region only (axial or upper-limb or lower-limb) for the five-year period from two years prior to
baseline to three years after baseline, and who did not fulfill the ACR-90 criteria at baseline and

three years.

These four groups (A to D) were first compared descriptively on age, gender, somatic symptoms,
musculoskeletal and non-musculoskeletal consultation count, percentage who were frequent
attenders and self-reported mental and physical health status (measured using SF-12 mental and
physical health component summary scores, SF-36 physical function score, HADS anxiety and
depression scores, SIP cognitive impairment score and one or more sleep problems reported on

most nights).

The four groups were compared to test the hypotheses that: i) RRCs not self-reporting CWP
(Group B) were more similar to CWP patients who were not identified as RRCs (Group C) than to
controls who did not self-report CWP (Group D) (objective 2); and ii) self-reported CWP patients
who were not RRCs (Group C) have better consultation-based health (lower consultation rates and
levels of frequent attendance), but worse self-reported health (worse self-reported mental and
physical health, cognitive impairment, sleep complaints and psychological dysfunction) than self-
reported CWP patients who are RRCs (Group A) (objective 3). Differences between the groups
were tested by fitting nine separate regression models to the data. Logistic regression, controlling
for age and gender, was used to assess association of group membership with the dichotomous

outcome variables of frequent attendance, recording of one or more somatic symptoms and
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reporting of one or more sleep problems on most nights (with group D: controls not reporting CWP
as the reference category). Linear regression was used to assess the association of group
membership with the continuous outcome variables of SF-12 mental and physical component
scores, SF-36 physical function, SIP cognitive impairment score, and HADs anxiety and

depression scores again controlling for age and gender.
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7.4 Results

7.4.1 Study population

Of 26,129 eligible participants (adults aged 50 or over and registered with one of the eight
practices in the NorStOP study) at baseline, 71% (n=18,497) responded to the baseline health
survey questionnaire. Of those consenting to follow-up and still registered with the GP (n=11,900),
81% (n=9,665) responded to the three-year follow up questionnaire. Of the 9,665 people
responding to both baseline and three-year questionnaires, 9% (n=831) did not consent to
medical record review and 6% (n=548) had access to less than five years of medical record data,
leaving 8,286 participants who returned both baseline and 3-year questionnaires and had access
to a minimum of five years of medical record data and hence were eligible for inclusion in this

analysis (see Figure 7.1).
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Figure 7.1. Participation flowchart.
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a. Participation bias
Table 7.2 presents a baseline comparison of non-responders, incomplete responders (either
baseline only responders or baseline and three-year responders without access to five years of

medical record data), and the study population (those eligible for the study analysis).

Non-responders at baseline were older, although mean difference was less than one year (mean
difference = 0.86 years, 95% CI: 0.53, 1.18), and more likely to be male (non-responders: 49%

male; study population: 46% male, percentage difference: 3%) than the study population.

Incomplete responders (either baseline only responders, or baseline and three-year responders
without access to five years of medical record data) showed generally small differences from the
study population on all baseline variables assessed (see Tables 7.2 and 7.3). Complete
responders (the study population) were younger (mean difference = 3.13 years, 95% Cl 2.84,
3.43), less likely to be female (OR 0.88, 95% CI 0.83, 0.93), were less deprived (deprivation score
mean difference = 1,118, 95% CI: 900, 1,335), and more likely to be married or cohabiting (OR
1.49, 95% CI 1.40, 1.58), to self-report pain (any self-reported pain: OR 1.34, 95% CI 1.26, 1.42;
ACR-90 widespread pain: OR 1.26, 95% CI 1.18, 1.36; Manchester widespread pain: OR 1.34,
95% Cl 1.14, 1.36), be in paid employment (OR: 1.44, 95% CI 1.35, 1.54), and of a high social
class (OR 1.70, 95% CI 1.57, 1.85) than incomplete responders. When compared to incomplete
responders, the study population (complete responders), had better baseline self-reported mental
(SF-12 mental component score mean difference = 1.69, 95% Cl 1.34, 2.03; HADS anxiety mean
difference = -0.33, 95 % CI -0.46, -0.21; HADS depression mean difference = -0.81, 95% CI -0.92,
-0.70) and physical health (SF-12 physical component score mean difference = 1.91, 95% CI
1.53, 2.31; SF-36 physical function score mean difference = 6.82, 95% CI 5.87, 7.76) and less

cognitive impairment (SIPS mean difference = -3.95, 95% CI -4.65, -3.25).
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Table 7.2 Comparison of responders and non-responders

Non-responders Incomplete Study population
responders**
(n=7,632) (n=10,211) (n = 8,286)
Gender
Female 3,883 (51%) 5,834 (57%) 4,477 (54%)
Male 3,7469 (49%) 4,377 (43%) 3,809 (46%)
Age, mean (sd) 65.3 (11.7) 67.6 (10.8) 64.5(9.1)
Marital status*
Married or cohabiting - 6,493 (65%) 6,007 (72%)
Not married or cohabiting - 3,540 (35%) 2,203 (27%)
Current employment status*
Paid employment 2,348 (24%) 2,513 (30%)
Not in paid employment (unemployed, retired, ill 7,434 (73%) 5,522 (67%)
health, housewife, other)
Social classa *
High - 1,357 (13%) 1,701 (21%)
Middle - 1,471 (14%) 1,546 (19%)
Low - 6,181 (61%) 4,546 (55%)
Deprivation score®, mean (sd)* - 12,836 (7,574) 13,953 (7,451)
Self-reported health at baseline
SF-12 physical component score (0-100)¢, mean (sd)* - 40.5 (12.6) 42.4 (12.2)
SF-12 mental component score (0-100)¢, mean (sd)* - 48.5(11.2) 50.2 (10.8)
SF-36 physical function score (0-100)d, mean (sd)* - 59.2 (33.1) 66.0 (29.9)
Anxiety (0-21)e, mean (sd)* - 6.8 (4.2) 6.5 (4.1)
Depression (0-21)e, mean (sd)* - 5.1(3.8) 4.3(3.5)
Cognitive impairment (0-100)", mean (sd)* - 16.3 (25.2) 12.4 (20.9)
Baseline self-reported pain (%)* - 6,750 (66%) 5,989 (72%)
Baseline ACR-90 widespread pain (%)* - 1,892 (19%) 1,850 (22%)
Baseline Manchester widespread pain (%)* - 1,145 (11%) 1,125 (14%)

a. Higher = higher managerial, higher professional or lower managerial/professional. Middle = intermediate occupations or
self-employed. Lower = lower supervisory/technical, semi-routine or routine occupations (Office for National Statistics

2005).

DO QOO0 T

sd. standard deviation

. Rank index of multiple deprivation (Payne and Abel 2012) (low score = high deprivation)

. 12 item short form health survey — physical and mental component summary scores (Ware et al. 1996) (100 best health)

. 36 item short form health survey — physical functioning subscale (Ware et al. 1992) (100 best health)

. Hospital Anxiety and Depression Scale (Zigmond and Snaith 1983) (21 worst health)
Sickness Impact Profile — alertness subscale (Bergner et al. 1981) (100 worst health)

*Data on these variables were incomplete with n ranging from 8,456 to 10,210 for incomplete responders and 7,444 to

8,283 for the study population.

** Baseline only responders or responders to baseline and 3 years with either no consent to medical record review or

access to less than 5 years of medical record data.
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Table 7.3 Comparison of incomplete responders (reference group) to the study population.
OR (95% ClI)

Female 0.88 (0.83, 0.93)
Married or cohabiting 1.49 (1.40, 1.58)
Any self-reported pain 1.34 (1.26, 1.42)
ACR-90 widespread pain 1.26 (1.18, 1.36)
Manchester widespread pain 1.24 (1.14, 1.36)
Paid employment 1.44 (1.35, 1.54)
Social class* Low 1
Middle 1.43 (1.32, 1.55)

High 1.70 (1.57, 1.85)

Mean difference (95% CI)

Age -3.13 (-3.43, -2.84)
Deprivation score 1,118 (900, 1,335)
SF-12 physical component score 1.91(1.53, 2.31)
SF-12 mental component score 1.69 (1.34, 2.03)
SF-36 physical function score 6.82 (5.87, 7.76)
HADS anxiety -0.33 (-0.46, -0.21)
HADS depression -0.81 (-0.92, -0.70)
SIP cognitive impairment -3.95 (-4.65, -3.25)

*Odds ratios from logistic regression with low social class as the reference category.
All self-reported health and pain measures from baseline health survey responses.
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b. Study population
Of the 8,286 individuals included in the study population, 54% were female, the majority (70%,
n=5,811) were between 50 and 69 years of age, 72% (n=5,848) were married, 30% (n=2,513)

were employed, and 51% (n=4,220) were retired.

c. Prevalence of pain

Seventy-two percent of the study population self-reported musculoskeletal pain at baseline.
Eighty-five percent (n=7,076) reported pain at either baseline or three years. Fifty-seven percent
(n=4,740) reported two-region pain (axial pain at baseline and/or three years and pain in either
upper- or lower-limb at baseline and/or three years). Forty-one percent (n=3,437) reported three-
region pain (axial pain at baseline and/or three years and pain in both upper- and lower-limbs at
baseline and/or three years). Two thousand, eight hundred and seventy-three people (37%)
reported ACR-90 widespread pain at baseline or three years — of which 1,190 (14% of all the
study population) reported ACR-90 widespread pain at baseline and three years. One thousand,
eight hundred and sixty-two people (22%) reported Manchester widespread pain at baseline or
three years — of which 658 (8% of all the study population) reported Manchester widespread pain

at baseline and three years.

Eighty percent (n=6,611) of the study population had a recorded musculoskeletal consultation in
the five-year period starting two years before the baseline health survey. RRC prevalence ranged
from 905 per 10,000 population for RRC-Rohrbeck, to 1,737 for RRC-clinician, and 2,155 for RRC-

all. Control prevalence was 2,388 per 10,000 population.
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7.4.2 Association of consultation-based pain status with self-reported pain status

Ninety percent of patients with a recorded musculoskeletal consultation also self-reported pain at
baseline or three years (see Table 7.4). Virtually all RRCs (97% to 99% by definition used) had
self-reported pain. Between 53% and 57% of RRCs, depending on RRC definition, reported
ACR-90 widespread pain at either baseline or three years, while 37% to 41% reported Manchester
definition widespread pain at either baseline or three years. For reporting widespread pain at both
baseline and three years, figures ranged by RRC definition from 25% to 29% for ACR-90
widespread pain, and 14% to 16% for Manchester definition widespread pain. Controls recorded
with single-region (axial, upper or lower limb) pain reported less widespread pain than RRCs —
with between 16% (Manchester) and 27% (ACR-90) reporting widespread pain at baseline or
three years, and 5% (Manchester) and 10% (ACR-90) reporting widespread pain at both baseline

and three years.

Table 7.4 Primary care musculoskeletal consultation by self-reported pain (n, column %’s).

Primary care recorded pain
Any recorded Control RRC-all RRC- RRC- Total
MS clinician Rohrbeck
Self reported pain consultation
Any musculoskeletal pain 5,933 (90) 1,648 (83)| 1,727 (97) 1,399 (97) 741 (99) 7,076
ACR-90 widespread pain 2,603 (39) 532 (27) 942 (53) 782 (54) 424 (57) 2,873
(baseline or 3 years)
ACR-90 widespread pain 1,112 (17) 194 (10) 445 (25) 384 (27) 214 (29) 1,190
(baseline and 3 years)
Manchester widespread pain 1,705 (26) 314 (16) 652 (37) 553 (38) 304 (41) 1,862
(baseline or 3 years)
Manchester widespread pain 625 (9) 98 (5) 249 (14) 249 (14) 121 (16) 658
(baseline and 3 years)
Total 6,611 1,979 1,786 1,439 750

NB: Column %'’s represent positive predictive values.

Sensitivity, specificity, positive and negative predictive values of RRC definitions for the measures
of self-reported pain (from any self-reported pain to the most severe widespread pain definition —
Manchester widespread pain at baseline and three years) are presented in Table 7.5. Sensitivity
and NPV were highest for the RRC-all definition (for example, sensitivity: 37% and NPV: 89% for
ACR-90 widespread pain at baseline and three years) and lowest for the RRC-Rohrbeck definition
(sensitivity: 18% and NPV: 87% for ACR-90 widespread pain at baseline and three years).
Specificity and PPV demonstrated the opposite trend, with the highest figures observed in the

RRC-Rohrbeck definition (specificity: 92% and PPV: 29% for ACR-90 widespread pain at baseline
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and three years) and the lowest in the RRC-all group (specificity: 81% and PPV: 25% for ACR-90

widespread pain at baseline and three years).

Sensitivity and NPV were higher for the more stringent self-reported pain definitions; with
sensitivity for RRC-all ranging from 24% for any self-reported pain to 38% for Manchester
widespread pain at baseline and three years. Specificity and PPV demonstrated the reverse
relationship with higher figures seen in the broader self-reported pain definitions; with specificity
ranging from 80% for Manchester definition widespread pain at baseline and three years to 95%

for any self-reported pain.

Table 7.5 Sensitivity, specificity, positive predictive value and negative predictive value for RRC status
as a means of identifying self-reported pain.

Consultation- Self-reported pain Sensitivity Specificity PPV NPV
based pain (95% Cl) (95% CI) (95% Cl) (95% CI)
RRC-all Any 24 (23, 25) 95 (94, 96) 97 (96, 97) 18 (17, 19)
(baseline or 3 years)
ACR-90 widespread pain 33 (31, 35) 84 (83, 85) 53 (50, 55) 70 (69, 71)
(baseline or 3 years)
ACR-90 widespread pain 37 (35, 40) 81 (80, 82) 25 (23, 27) 89 (88, 89)
(baseline and 3 years)
Manchester widespread pain 35 (33, 37) 82 (81. 83) 37 (34, 39) 81 (80, 82)
(baseline or 3 years)
Manchester widespread pain 38 (34, 42) 80 (79, 81) 14 (12, 16) 94 (93, 94)
(baseline and 3 years)
RRC-clinician Any 20 (19, 21) 97 (96, 98) 97 (96, 98) 17 (16, 18)
(baseline or 3 years)
ACR-90 widespread pain 27 (26, 29) 88 (87, 89) 54 (52, 57) 69 (68, 71)
(baseline or 3 years)
ACR-90 widespread pain 32 (30, 35) 85 (84, 86) 27 (24, 29) 88 (87, 89)
(baseline and 3 years)
Manchester widespread pain 30 (28, 32) 86 (85, 87) 38 (36, 41) 81 (80, 82)
(baseline or 3 years)
Manchester widespread pain 32 (29, 36) 84 (83, 85) 15 (13, 17) 93 (93, 94)
(baseline and 3 years)
RRC- Any 10 (10, 11) 99 (99, 100) 99 (98, 99) 16 (15, 17)
Rohrbeck (baseline or 3 years)
ACR-90 widespread pain 15 (14, 16) 94 (93, 95) 57 (53, 60) 68 (66, 69)
(baseline or 3 years)
ACR-90 widespread pain 18 (16, 20) 92 (92, 93) 29 (16, 20) 87 (86, 88)
(baseline and 3 years)
Manchester widespread pain 16 (15, 18) 93 (92, 94) 41 (37, 44) 79 (78, 80)
(baseline or 3 years)
Manchester widespread pain 18 (16, 22) 92 (91,92) 16 (14, 19) 93 (92, 93)
(baseline and 3 years)

PPV: Positive predictive value
NPV: Negative predictive value
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7.4.3 Comparison of consultation-based and self-reported pain status

a. Descriptive comparison of patients with consultation-based and self-reported pain

Age, gender and consultation-based measures of health in RRCs, controls and participants with
any self-reported pain or widespread pain are presented in Table 7.6 (note that RRC and self-
reported widespread pain groups are not mutually exclusive in this analysis). Mean age was
similar in all groups. The percentage of women was lowest in the consultation-based control
group (49%) and ranged from 60% to 66% for patients with self-reported widespread pain, which
was similar to the figure of 61% observed in RRCs. Recorded number of somatic symptoms was
higher in RRCs (mean 2.66) than in controls (mean 1.24). Mean somatic symptom count in
patients self-reporting widespread pain (ranging from 2.01 for ACR-90 widespread pain at
baseline or three years to 2.36 for Manchester widespread pain at baseline and three years)
approached, but was not as high as, that in RRCs (2.66). Similarly, the percentage who were
frequent attenders, and the mean musculoskeletal and non-musculoskeletal consultation counts
were higher for those defined as RRCs than for both controls and for respondents with self-
reported widespread pain however, figures for those self-reporting widespread pain were closer

to RRCs than to controls.

Table 7.6 Age, gender, mean number of somatic symptoms, musculoskeletal and non-musculoskeletal
consultations and percentage who were frequent attenders for cases/controls and self-reported pain.

n Mean Female Mean Mean non- Mean MS FAs
age (%) somatic MS consultation (%)
(sd) symptom consultation count (sd)
count (sd) count (sd)
Consultation RRC-all 1,786 65 (9) 61  2.66(2.10) 44 (27) 12(8) 23
based pain
Control 1,979 64 (9) 49 1.24 (1.41) 26 (20) 2(2) 5
Self-reported Any self-reported MS pain 7,076 64 (9) 55 1.71(1.79) 33 (25) 6(7) 12
pain (baseline or 3 years)
ACR-90 widespread pain 2,873 64 (8) 60 2.01(1.95) 37 (26) 7(8) 15
(baseline or 3 years)
ACR-90 widespread pain 1,190 64 (9) 64 2.21(1.99) 39 (25) 8(9) 18
(baseline and 3 years)
Manchester widespread 1,862 64 (9) 62 2.08 (1.95) 38 (26) 8(9) 17
pain (baseline or 3 years)
Manchester widespread 658 64 (9) 66 2.36 (2.06) 41 (25) 9(8) 20
pain (baseline and 3 years)

FA: Top 10% of non-musculoskeletal attenders.
MS: Musculoskeletal
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Measures of self-reported mental and physical health and sleep problems for RRCs, controls and
patients with self-reported pain are presented in Table 7.7. In patients self-reporting widespread
pain all measures were worse for the subgroup with widespread pain at both baseline and three
years than for the total group who reported pain at either baseline or three years, and all
measures were worse for those fulfilling Manchester criteria than for those fulfilling ACR-90 criteria
at corresponding time points (baseline or three years versus baseline and three years). All

measures were worse for widespread pain patients than for those with any self-reported pain.

The three groups of RRCs were similar to one another on baseline self-reported health measures.
However, although the differences between RRC groups are small, the RRC-Rohrbeck subgroup

reported slightly lower standards of health on all measures, except cognitive impairment.

Respondents with self-reported widespread pain had worse self-reported health than those

defined as RRCs on all measures.
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b. Consultation-based health of RRCs and CWP patients
Twenty-five percent (n=445) of RRC-all patients self-reported CWP (defined here as ACR-90
widespread pain at both baseline and three years), while RRCs represented 37% of CWP
patients. Table 7.8 presents age, gender, and consultation-based measures for the following four
mutually exclusive groups:
A. RRC-all and self-reported CWP
B. RRC-all and not self-reported CWP
C. Self-reported CWP and not RRC
D. Controls and not self-reported CWP

Table 7.8 Age, gender and consultation-based measures by RRC and self-reported CWP status
(ACR-90 at baseline and three years).

Mean age Female (%) Mean somatic Mean non-MS Mean MS FAs n
(sd) symptom consultation consultation (%)
count (sd) count (sd) count (sd)
A. RRC and CWP 64 (9) 67 2.90 (2.16) 47 (26) 13 (8) 27 445
B. RRC not CWP 65 (9) 59 2.58 (2.07) 44 (28) 11(8) 211 1,341
C. CWP not RRC 64 (9) 62 1.80 (1.75) 34 (23) 6 (9) 12 745
D. Controls not CWP 64 (9) 48 1.21 (1.39) 26 (20) 2(2) 5| 1,785

The results of two binary logistic regression analyses assessing the association of group
membership with: i) frequent attendance; and ii) recording of one or more somatic symptoms,
adjusted for age and gender are shown in Table 7.9. The two groups of RRCs (A. RRC and CWP;
B. RRC not CWP) had the highest odds of frequent attendance (A. RRC and CWP, OR 7.07, 95%
Cl5.21,9.58; B. RRC not CWP, OR 4.99, 95% CI 3.87, 6.43) compared to the control group, and
being recorded with one or more somatic symptoms (A. RRC and CWP, OR 4.73, 95% CI 3.45,

6.47; B. RRC not CWP, OR 4.03, 95% ClI 3.34, 4.86).

The group of patients self-reporting CWP who were not identified as RRCs (Group C) had over
twice the odds (OR 2.55, 95% CI 1.86, 3,48) of the control group (D. Control not CWP) of being
frequent attenders, and nearly twice (OR 1.89, 95% CI 1.55, 2.30) the odds of having at least one

recorded somatic symptom.
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Table 7.9 Results of two logistic regression analyses to assess the association of: i) frequent
attendance; and ii) recording of one or more somatic symptoms, with group membership (with group
D as the reference category), controlling for age and gender.

Number (%) p-value OR
(95% ClI)

Frequent attendance?

Group A. RRC and CWP 121 (27%) <0.001 7.07 (5.21, 9.58)

Group B. RRC not CWP 284 (21%) <0.001 4.99 (3.87,6.43)

Group C. CWP not RRC 88 (12%) <0.001 2.55(1.86, 3.48)

Group D. Controls not CWP (reference) 87 (5%) 1
One or more somatic symptoms®

Group A. RRC and CWP 396 (89%) <0.001 4.73(3.45, 6.47)

Group B. RRC not CWP 1,171 (87%) <0.001 4.03(3.34, 4.86)

Group C. CWP not RRC 567 (76%) <0.001 1.89 (1.55, 2.30)

Group D. Controls not CWP (reference) 1,111 (62%) 1

a. Frequent attendance model x2 (5) = 334.96, p<0.001

b. One or more somatic symptoms model x2 (5) = 373.65, p<0.001
OR: odds ratio
p-values in bold are less than or equal to 0.05.
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c. Self-reported health of RRCs and CWP patients
Table 7.10 presents self-reported health measures for the same four mutually exclusive patient
groups analysed in the previous section: A) RRC and CWP; B) RRC not CWP; C) CWP not RRC;
and D) Controls not CWP. The two groups of patients self-reporting CWP (A. RRC and CWP; C.
CWP not RRC) had the most severe self-reported health on all measures. The controls (Group D.
Controls not CWP) had the best self-reported health and RRCs not self-reporting CWP had more
severe self-reported health than the control group, but were not as severely affected as the two

groups self-reporting CWP (A. RRC and CWP; C. CWP not RRC).

Table 7.10 Mean (sd) of baseline self-reported health measures* by RRC and CWP status.

SF-12 mcs2 SF-12 pcs® SF-36 pfs® Anxietyc Depression Cognitive Sleep n

c impairmentd problems

on most

nights (%)
A. RRC and CWP 451 (12.5) 30.3(9.5) 37.0(26.7) 8.8(4.3) 6.6 (3.6) 22.6(26.1) 60| 445
B. RRC not CWP 48.4(11.3) 39.0(11.7) 59.2(29.5) 7.0 (4.0) 47(3.3) 139(21.2) 41| 1,341
C. CWP not RRC 46.2 (12.2) 326 (11.1) 41.3(29.3) 8.4 (4.4) 6.3(4.0) 21.2(25.6) 59| 745
D. Controls not CWP 51.6(10.1) 457 (11.1) 74.7(25.9) 59(3.9) 3.7 (3.1) 9.9 (19.0) 32| 1,785

a. 12 item short form health survey — physical and mental component summary scores (Ware et al. 1996)

b. 36 item short form health survey — physical functioning subscale (Ware et al. 1992)

c. Hospital Anxiety and Depression Scale (Zigmond and Snaith 1983)

d. Sickness Impact Profile — Alertness subscale (Bergner et al. 1981)

sd. Standard deviation

* Data on these variables were incomplete with n ranging from: 391 to 439 for group A; 1,159 to 1,302 for group B; 665 to
739 for group C; and 1,633 to 1,753 for group D.

The data were analysed with: 1) logistic regression to assess the association of group
membership with reporting sleep problems on most nights, adjusted for age and gender (Table
7.11); and 2) six separate multiple linear regression analyses to assess the association (adjusted
for age and gender) of group membership with: i) SF-12 mental component score; ii) SF-12
physical health component score; iii) SF-36 physical function score; iv) cognitive impairment (SIPS
alertness subscale); v) HADS anxiety score; and vi) HADS depression score (Table 7.12). Group
membership was shown to be significantly associated with all seven baseline self-reported health

measures.

The two groups self-reporting CWP (A. RRC and CWP; C. CWP not RRC) had the highest odds of
reporting a sleep problem on most nights, with odds three times (A. RRC and CWP, OR 3.07, 95%
Cl2.47,3.81; C. CWP not RRC, OR 2.97, 95% Cl 2.48, 3.54) that of the control group (D. Controls
not CWP), while RRCs not self-reporting CWP (B. RRC not CWP) had 1.4 times the odds of the

control group to report sleep problems (OR 1.42, 95% CI 1.22, 1.64).
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Table 7.11 Results of logistic regression analyses to assess the association of reporting of sleep
problems on most nights, with group membership (with group D as the reference category),
controlling for age and gender.

Number (%)  p-value OR
(95% ClI)
Reporting of sleep problems on most
nights’
Group A. RRC and CWP 269 (60%) <0.001 3.07 (2.47, 3.81)
Group B. RRC not CWP 549 (41%) <0.001 1.42(1.22, 1.64)
Group C. CWP not RRC 441 (59%) <0.001 2.97(2.48, 3.54)
Group D. Controls not CWP (reference) 573 (32%) 1

* Reporting of sleep problems on most nights x2 (5) = 246.72, p<0.001
OR: odds ratio
p-values in bold are less than or equal to 0.05.

Compared to the control group (D. Controls not CWP), all three groups (A. RRC and CWP; B. RRC
not CWP; and C. CWP not RRC) were more likely to have worse self-reported mental and physical
health (SF-12 mental and physical component scores, SF-36 physical function), more
psychological dysfunction (HADs anxiety and depression), and more cognitive impairment. The
differences between controls and the other three groups were most marked on the two physical
health measures (SF-12 physical component score and SF-36 physical function score). The two
groups of patients with self-reported CWP (A. RRC and CWP; C. CWP not RRC) demonstrated
worse self-reported health on all measures relative to the control group than for a similar
comparison of group B patients (RRCs who did not self-report CWP) to the control group.
However, group B patients still demonstrated a significant difference to the control group on self-
reported health measures. Individuals both self-reporting CWP and identified as RRCs (Group A.

RRC and CWP) were the most severely affected on all measures.
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Table 7.12 Results of six multiple linear regression analyses to test for association of group
membership with baseline self-reported mental and physical health (SF-12 mental and physical health
component scores, SF-36 physical function), cognitive impairment (SIP alertness subscale) and
psychological dysfunction (HADS anxiety and depression), controlling for age and gender.

Beta coefficient t-statistic p-value
(95% Cl) for Beta for t-test
coefficient
SF-12 mental component score
Control vs group A -6.17 (-7.40, -4.94) -9.85  <0.001
Control vs group B -3.09 (-3.93, -2.25) -7.24  <0.001
Control vs group C -5.16 (-6.16, -4.16) -10.09  <0.001
SF-12 physical component score
Control vs group A -15.53 (-16.72, -14.34) -25.61 <0.001
Control vs group B -6.42 (-7.23, -5.61) -15.56  <0.001
Control vs group C -13.18 (-14.15, -12.21) -26.65  <0.001
SF-36 physical function
Control vs group A -36.63 (-39.43, -33.83) -25.65  <0.001
Control vs group B -13.93 (-15.84, -12.02) -14.28  <0.001
Control vs group C -32.75 (-35.05, -30.45) -27.93  <0.001
HADS anxiety
Control vs group A 2.72(2.30, 3.15) 12.66  <0.001
Control vs group B 1.07 (0.78, 1.36) 7.24  <0.001
Control vs group C 2.34 (1.99, 2.69) 13.26  <0.001
HADS depression
Control vs group A 2.95 (2.60, 3.31) 16.25  <0.001
Control vs group B 1.00(0.75, 1.24) 8.01 <0.001
Control vs group C 2.65(2.36, 2.94) 17.76  <0.001
Cognitive impairment
Control vs group A 12.79 (10.45, 15.12) 10.75  <0.001
Control vs group B 3.99 (2.41, 5.57) 494  <0.001
Control vs group C 11.46 (9.54, 13.38) 11.71 <0.001

Group A. RRC and CWP.

Group B. RRC not CWP.

Group C. CWP not RRC.

Group D. Controls not CWP (reference category).
p-values in bold are less than or equal to 0.05.
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7.5 Discussion

The RRC-all definition identified over a third of patients self-reporting persistent widespread pain
(baseline and three years: 37% ACR-90, 38% Manchester definition). Between 75% and 86% of
RRCs did not report persistent widespread pain (depending on widespread pain and RRC
definition) but only a maximum of 3% reported no musculoskeletal pain. The RRC-all definition
identified twice as many self-reported widespread pain participants as the RRC-Rohrbeck

definition.

For all three RRC definitions sensitivity for self-reported chronic widespread pain was low (RRC-
all: 37%-38%; RRC-clinician: 32%; RRC-Rohrbeck: 18%) and specificity high (RRC-all: 80%—-81%;
RRC-clinician: 84%-85%; RRC-Rohrbeck: 92%). The RRC-all definition was the most sensitive for

self-reported CWP, while the RRC-Rohrbeck the most specific.

Respondents who were both RRCs and fulfilled the self-reported CWP criteria had the worst self-
reported physical and mental health status, consulted most frequently and were more likely to
have somatic symptom consultations. Those fulfilling the CWP criteria who were not RRCs had
worse self-reported health status than RRCs who did not fulfill the CWP criteria. However, RRCs
who did not fulfill the CWP criteria consulted more frequently and had more somatic symptom

consultations than those fulfilling the CWP criteria who were not RRCs.
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7.5.1 Association of consultation-based pain status with self-reported pain status

Our first hypothesis was that there is an association between fulfilling RRC criteria and self-
reporting chronic widespread pain. Half (53%) of the patients identified by the RRC-all definition
had self-reported widespread pain (ACR-90) at either baseline or three years, and a quarter (25%,
the positive predictive value) had persistent widespread pain (ACR-90) at both baseline and three
years. Thirty-seven percent of respondents with persistent widespread pain (ACR-90 pain at
baseline and three years) fulfilled RRC-all criteria. However, 86% of patients not fulfilling the RRC-
all definition did not have persistent self-reported widespread pain (ACR-90 at baseline and three

years).

The observation that the RRC definition correctly identifies most of those without self-reported
CWP (persistent ACR-90 widespread pain on baseline and three year questionnaires) but is less
effective at identifying CWP patients, and has a low positive predictive value, might be accounted
for by three explanations: i) the self-reported widespread pain definitions used in the study; ii) the
spectrum of the chronic pain experience; and iii) the consultation behaviour of CWP patients.
Firstly, the widespread pain definitions used in this study. Self-reported chronic widespread pain
was determined at two discrete time points separated by a three-year interval potentially missing
some widespread pain cases. As the self-reported definition becomes more stringent
(widespread pain at baseline or three years progressing to a requirement for baseline and three
years, or ACR-90 widespread pain progressing to Manchester widespread pain) it becomes more
likely that cases will be missed. Since RRC status is determined by a continuous five-year review
of medical record data it is likely that the RRC definition identifies true CWP patients missed by the
self-reported pain measure. This suggests that the sensitivity reported here might be an under-

estimate for true CWP.

Secondly, another explanation for the low positive predictive value of RRC status as a measure of
widespread pain is related to the theory that ACR-90 defined CWP and FM occupy the more
severe end of a spectrum of pain conditions (McBeth and Mulvey 2012). This explanation is
supported by the observation that RRCs not reporting persistent widespread pain had fewer
somatic symptoms, lower consultation counts, were less likely to be frequent attenders and had

better self-reported health than those who did. Further, if we compare patients self-reporting
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ACR-90 persistent widespread pain with those satisfying the more exacting Manchester
widespread pain definition, we see that the Manchester widespread pain patients have higher
consultation rates, more frequent attendance, more recorded somatic symptoms (Table 7.6) and
worse self-reported health (Table 7.7). This finding of worse consultation-based and self-reported
health in Manchester versus ACR-90 widespread pain patients supports the theory (Macfarlane et
al. 1996a) that patients fitting more stringent widespread pain definitions occupy the more severe
end of the spectrum of chronic pain syndromes. RRC criteria may identify patients experiencing
longstanding diffuse pain who might not necessarily meet the more stringent established CWP

criteria.

Finally, consultation behaviour may also explain the low sensitivity of the RRC definition for self-
reported widespread pain. The RRC definition only has the capacity to identify those who present
to primary care with their musculoskeletal symptoms. Because there is still a group in the general
population who do not consult, RRC criteria cannot hope to identify all self-reported widespread

pain patients.

By identifying more patients, the RRC-all definition has a higher sensitivity than the RRC-clinician
or RRC-Rohrbeck definitions. However, increased sensitivity comes at the cost of reduced
specificity. For all three RRC definitions sensitivity is low (less than 40%) and specificity high (over
80%). In order to identify a higher proportion of self-reported CWP cases who are probably at the
more severe end of the CWP scale, it would be prudent therefore, to accept a small reduction in
specificity as a trade-off for increasing a low sensitivity. This is a potentially persuasive argument
for discarding the RRC-clinician and RRC-Rohrbeck code lists in favour of the RRC-all list in future
iterations of the RRC definition. However, it is important to consider here the context in which the
RRC definition will be applied. In a clinical setting it could be argued that it is more important to
identify the maximum number of cases, while in a research setting it may be more important to be
sure that those identified fit an established case definition. Consequently, in clinical practice a
higher sensitivity may be more important, while in a research setting a high specificity may be the

priority.
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7.5.2 Comparison of consultation-based and self-reported pain status

Our second hypothesis was that RRCs and CWP patients were more similar to each other than
controls. Both consultation-based and self-reported measures of health were worse for RRCs and
self-reported CWP (ACR-90 pain at baseline and three years) patients than for consultation-based
controls. This suggests that patients fulfilling either consultation-based or self-reported CWP
criteria have worse subjective health than patients who only consult for problems in a single
region. The consistency between the health profile of RRCs and that of self-reported widespread

pain patients supports the RRC definition as a measure of CWP.

Our final hypothesis was that individuals with self-reported CWP (ACR-90 pain at baseline and
three years) not fulfilling the RRC definition would be more likely than RRCs not fulfilling the CWP
criteria to have more severe symptoms (worse self-reported health, cognitive impairment, sleep
complaints and psychological dysfunction) and less likely to be frequent attenders (lower
consultation rates and levels of frequent attendance). This was found to be the case. The
improved self-reported health of these RRCs without self-reported CWP might indicate a group of
patients with a less severe form of CWP. Cognitive impairment and sleep problems are features
associated with FM and CWP (Glass 2006, Mease et al. 2005, Wolfe et al. 2010). Our finding of
better cognitive function and fewer sleep problems in RRCs not self-reporting CWP compared to
CWP patients might suggest that either some RRCs are less likely to fit the FM/CWP profile, or that
these RRCs represent either a less severe point on the chronic pain spectrum, or a pre-disease

manifestation of CWP.
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7.5.3 Strengths and limitations

a. Study population

The study population was taken from a sampling frame of those aged 50 years and over only. This
is likely to limit the generalisability of the findings. RRC prevalence was higher for the over 50 age
group presented (2,155 per 10,000 population) in this study than that observed in the previous
chapter for all ages (1,149 per 10,000). This finding is consistent with the observations of the
systematic review (Chapter Three), where it was noted that CWP prevalence increased from
middle-age. In Chapter Five we demonstrated that RRCs aged over 45 had similar numbers of
non-musculoskeletal consultations (section 5.4.3.a) and somatic symptoms (section 5.4.4) than
RRCs of all age groups, suggesting that the findings of this chapter may be relevant to all age

groups; however, we must be cautious in attributing our findings to all those with or at risk of CWP.

Less than a third of the eligible population (i.e. all those invited to take part in the baseline study)
were included in the analysis, we cannot therefore exclude the risk of participation bias. However,
differences between the study population, and non- or partial-responders were demonstrated to

be small on all variables assessed.

Non-responders at baseline were older (mean difference = 0.86, 95% CI: 0.53, 1.18) and more
likely to be male (non-responders: 49% male; study population: 46% male) than the study
population, however differences were small and unlikely to affect the generalisability of the

findings.

There were small differences between the study population and incomplete responders
(responders to baseline only, or responders to baseline and three years without access to five
years of medical record data). Compared to incomplete responders the study population was
younger, more likely to be married or cohabiting, more likely to be in paid employment, with less
deprivation, from a higher social class, with better self-reported mental and physical health (SF-12
mental and physical component score, SF-36 physical function, HADS anxiety and depression
score, and SIPS cognitive impairment score) and more self-reported pain. However, the small
magnitude of the observed differences suggests that they are unlikely to affect the generalisability

of the findings.
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b. Outcome measures
The body-pain manikin included in the health questionnaires asked patients to note the location of
any body pain experienced in the last four weeks. Without a measure of chronicity we measured
widespread pain at a two levels: i) widespread pain at baseline or three years; and ii) persistent
widespread pain at both baseline and three years. Neither provides an accurate measure of
chronicity. However, the prevalence of ACR-90 widespread pain (defined as at baseline and three
years) in the study population was 1,400 per 10,000, which is comparable to CWP prevalence
estimates for the older population from previous studies (Eggermont et al. 2010: 910 per 10,000 in
those over 70; Santos et al. 2010: 1,400 per 10,000 in those over 65). Further, patients with
widespread pain at baseline or three years demonstrated similar levels of anxiety and depression

to those found in CWP patients in another study (McBeth et al. 2005).

Comparing widespread pain measured at discrete time points against a continuous measure of
consultation-based widespread pain also presents problems. While truly persistent widespread
pain will be picked up by the two measures at a three-year interval, new CWP patients or patients
with relapsing and remitting CWP might be missed. This suggests estimates of sensitivity and PPV

may therefore be higher than those observed in this study.

Problems with using consultation-based measures of health (consultation count, somatic symptom
count, frequent attendance) were discussed in Chapter Five (section 5.5.6 f-h). While these
measures are not a true reflection of health, they do offer a useful indicator of the relative burden
of ill-health and a picture of consulting practices. Similarly, self-reported health measures can only
offer a subjective assessment of health status not a true reflection of health, but again they offer a

useful indicator in this instance for subjective distress.
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7.6 Conclusions

Fulfilling the RRC criteria was associated with worse consultation-based health (more
consultations, more frequent attendance) than CWP status, but CWP status was associated with
worse self-reported health than RRC status. This suggests that RRCs are frequent consulters who
share features with CWP patients, but perhaps some may be less severely affected and therefore

do not necessarily fit established and strict CWP criteria.

However, these patients still have a clinical need, as demonstrated by their high consultation
demands. We could argue therefore that the RRC definition is a more useful means of identifying a
clinically important group of patients than whether they meet the arbitrary cut-off point set by
established CWP criteria. The diagnostic cut-off of established criteria fails to recognise the
continuum of the pain experience and therefore excludes some of the less severe cases (who are
still expressing an arguably unmet need) picked up by the RRC definition. Indeed recognising the
less severe cases identified by the RRC definition might offer us an opportunity of providing
effective management before a patient progresses to meeting the more strict established CWP
definitions. Previous research (McBeth et al. 2001a and 2001b) has identified risk factors
associated with persistent CWP, and modifying these risk factors in patients with ‘pre-CWP’ may

halt the progression to persistent CWP.

If the RRC definition is to be used clinically we must be very clear about the patient group that is
being identified. A low sensitivity means that many of those with self-reported CWP will be missed
by the RRC definition, while a low PPV means that many RRCs will not meet strict ACR-90 CWP
criteria. The RRC definition identifies a heterogeneous group of frequent consulters with
predominantly musculoskeletal symptoms, including those less severely affected who do not
therefore necessarily fit established and strict CWP criteria. They nonetheless still exist on the
spectrum of polysymptomatic distress characteristic of CWP and FM. The RRC definition might
therefore have an important application as a tool to identify high-risk patients (i.e. patients at risk
of progression towards the more severe end of the CWP/FM spectrum) in situations where
reduced continuity of care may hinder a clinician’s ability to perceive a history of repeated

musculoskeletal consultations as evidence of a more generalised condition.
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Identifying and offering appropriate management for currently unrecognised generalised pain
conditions has the potential to improve patient outcomes and reduce consultation rates. The next
chapter will therefore establish whether RRCs can be identified in a shorter timeframe and

continue work to develop a severity scale for use within the existing RRC definition.
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Chapter 8

Time taken to identify recurrent regional
consulters

8.1 Introduction

In the previous chapter we demonstrated that RRCs had similar characteristics to individuals with
self-reported CWP. However, since RRCs without self-reported CWP had better self-reported
health than people self-reporting CWP but not fulfilling the RRC criteria, we postulated that fulfilling
the RRC criteria might represent a less severe point on the chronic pain spectrum. If this is the
case it is hoped that identifying RRCs early and before their condition becomes severe would
provide the opportunity to intervene to manage risk factors and halt the progression to persistent
CWP, which may be associated with greater health problems (McBeth et al. 2001a). It would be
helpful therefore to identify RRCs earlier than the current five-year period needed in the case
definition. Previously the RRC criteria have been used retrospectively to identify how many
patients in the previous five years have fulfilled the criteria. It would be useful to establish how
quickly RRCs can be identified prospectively as patients could then be followed forward until they

fulfilled the criteria at which point their status could be flagged to their GP.

This chapter therefore first aims to determine the proportion of RRCs who can be identified after
three and four years and to compare RRCs identified after three and four years with those

identified in the five years imposed by the Rohrbeck-2007 RRC definition.

Current RRC criteria require a minimum of three years to identify a RRC, based on need for a
regional consultation in three separate years, if this requirement were removed then RRCs could
potentially be identified more quickly. This chapter therefore also investigates how much adapting
the established criteria (by removing the requirement for regional consultation in three separate
years) influences the time taken to identify a RRC and how many false positives are then identified
(i.e. the number of extra patients fulfilling the criteria when the requirement for a regional

consultation in three separate years is removed).
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8.2 Aims and objectives

The primary aim of this chapter is to establish whether RRCs can be identified in less time than the

five years required by the established RRC definition to allow for earlier identification.

Specifically, the objectives of the chapter are:

1.

To assess how many patients fulfilling the RRC criteria would be missed if the criteria were

revised to three or four years rather than five years.

To establish whether those fulfilling RRC criteria earlier are those with more severe problems.

To establish how much sooner RRCs can be identified if the requirement for regional

consultations in each of three separate years were removed from the RRC criteria

To investigate how many more patients would be identified if the requirement for regional

musculoskeletal consultations in each of three separate years were removed.

To compare the consultation-based health profile of the extra RRCs identified by removing the
separate years criterion to that of RRCs identified using the established Rohrbeck-2007

definition, to establish whether the extra patients identified still fit the RRC profile.

223



Chapter 8: Time taken to identify RRCs

8.3 Methods

8.3.1 Study population

RRCs were identified from all patients (no age restriction) fully registered with the 12 primary care
practices in the CiPCA dataset between the years 2005 and 2009. To fulfil the aim of this analysis
to assess the feasibility of earlier identification of RRCs, as a slight variation to previous chapters,
we only considered patients who had a regional musculoskeletal complaint in 2005 (the first year
of the five-year period). The first such regional consultation in 2005 was labelled as the index
consultation. RRCs were identified using the Rohrbeck-2007 criteria (see Table 8.1) with the list of
all regional musculoskeletal Read codes (RRC-all). RRCs were identified from those recorded as
consulting for a regional musculoskeletal complaint in 2005.

Table 8.1 RRC definition used in this analysis.

From and including their index regional musculoskeletal consultation, fulfil all of i)-iv).
i) atleast 1 consultation for a musculoskeletal complaint in the axial skeleton (neck & back);
i) atleast 1 consultation for an upper or lower limb complaint;
iii) atleast 1 consultation for a regional musculoskeletal complaint in each of 3 separate years;
iv) at least 4 consultations for regional musculoskeletal complaints in total during the 5 year
period.

8.3.2 Analysis 1: RRCs identified in shorter timeframes

RRCs were identified over the five-year period who had an index regional musculoskeletal
consultation in 2005. We determined the percentage of these RRC patients who fulfilled the RRC
criteria: i) within three years; ii) between three and four years; and iii) after four years from their
index regional musculoskeletal consultation date in 2005. These three groups were then
compared on age, gender, mean number of somatic symptoms, percentage who were non-
musculoskeletal frequent attenders, and their mean number of musculoskeletal and non-

musculoskeletal consultations.

Somatic symptom count was calculated as before (see Chapter Five, section 5.3.4) using 340
Read codes corresponding to 40 physical symptoms (Read codes presented in appendix 5.3,
Table A5.4). For each patient, the number of somatic symptoms consulted for in the period 2005
to 2009 was calculated. The mean number of somatic symptoms was then calculated for each

patient group.
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Non-musculoskeletal frequent attenders were defined as before (see Chapter Five, section 5.3.5)
as the top 10% of attenders in each practice for non-musculoskeletal problems. The percentage
of non-musculoskeletal frequent attenders and the mean number of musculoskeletal and non-

musculoskeletal consultations between 2005 and 2009 was calculated for each group of patients.

To test for differences between the RRCs identified within three years, between three and four
years, and between four and five years, unadjusted and adjusted odds ratios for age group,
gender, frequent attender status (top 10% of attenders for non-musculoskeletal complaints) and
recording of one or more somatic symptoms were calculated using multinomial logistic regression
with three subgroups of RRCs defined by the time at which RRC criteria are fulfilled (i. at 3 years;
ii. 3-4 years; and iii. 4-5 years) as the dependent variable. Analyses were undertaken using SPSS
(IBM 2011). RRCs identified between four and five years (i.e. those taking the longest to fulfill
criteria) were used as the reference category. Age group was defined using the following age

bands 14 and under; 1524; 25-44 (reference); 45-64; 65-74; and 75+.

8.3.3 Analysis 2: Removing requirement for regional consultations in three
separate years

a. Extra RRCs identified

This analysis removed the requirement for regional consultations in each of three separate years.
RRCs were again identified from an index regional musculoskeletal consultation in 2005 but
without the requirement of regional complaints in three separate years. The number of extra
patients identified by removing the requirement for consultations in three separate years was

determined.

To establish whether removing the separate years requirement influenced how soon RRCs were
identified we categorised RRCs identified using adapted criteria (without the requirement for
consultations in three separate years) into yearly intervals based on the time to fulfillment of
criteria (from one year from index consultation to five years from index consultation). We cross-
tabulated these categories against the classification used in analysis one based on the full criteria
(fulfilled within: three years; three to four years; and four to five years of index consultation). This
allowed us to calculate what percentage of RRCs identified using established criteria would be

identified at yearly intervals if the requirement for consultation in separate years were removed.
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b. Comparison of established RRCs with extra RRCs
RRCs identified using the established Rohrbeck-2007 criteria were compared descriptively with
the extra RRCs identified by removing the separate years criterion, and with a control group. The
following groups were compared on age, gender, mean number of somatic symptoms,
percentage of non-musculoskeletal frequent attenders, and mean number of musculoskeletal and
non-musculoskeletal consultations:
A. RRCs identified using established criteria.
B. The additional patients added to those identified using established Rohrbeck-2007 criteria (A)
by removing the requirement for regional consultations in separate years.
C. Controls recorded as consulting for a musculoskeletal problem in only one of three body
regions (axial, upper limb or lower limb) during the five-year period (2005-2009) (described in

section 5.3.1).

Consultation-based health measures (somatic symptom count, frequent attendance, and
musculoskeletal and non-musculoskeletal consultation count) were measured as described above

(section 8.3.2).
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8.4 Results

8.4.1 Analysis 1: RRCs identified in shorter timeframes

A total of 6,088 RRCs with an index regional musculoskeletal consultation in 2005 were identified
using established RRC Rohrbeck-2007 criteria over the five-year period. Forty-eight percent
(n=2,900) of RRCs were identified within three years of the index musculoskeletal consultation and

83% (n=5,062) were identified within four years of the index consultation date.

RRCs identified at three or four years had higher non-musculoskeletal consultation counts and

more recorded somatic symptoms than those identified over the full five years (see Table 8.2).

Table 8.2 Age and gender distribution, and consultation-based health of RRCs identified at 3, 4 and 5
years from index consultation.

Mean Female FAs Somatic Non-MS MS Total
age (%) (%) symptom count consultation consultation
(sd) count count

Mean Median Mean Median Mean Median
(sd) (IQR)  (sd) (IQR) (sd) (IQR)
RRC within 3 years 60 (16) 63% 40% 3.19(2.29) 3(1,5) 56(38) 50 (30, 74) 14(9) 12 (8, 18)| 2,900

RRC after 3 and before | 59 (17) 59% 30% 2.72(2.09) 2(1,4) 49 (33) 42(25,64) 10(6) 9(6,12)| 2,162
4 years
RRC after 4 and before | 57 (17) 60% 26% 2.41(1.95) 2(1,3) 44(30) 37(23,58) 8(5) 7(5, 10)| 1,026
5 years
RRC using established | 59 (17) 61% 34% 2.89(2.19) 2(1,4) 52(35) 44 (27,68) 12(8) 10 (7, 15)| 6,088
Rohrbeck-2007 criteria
(2005 to 2009)*

*RRCs identified in the five years from index consultation in 2005, includes all RRCs identified in the three rows above.
FA: top 10% of non-musculoskeletal frequent attenders.

MS: musculoskeletal

sd: standard deviation

IQR: interquartile range

Results of a multinomial logistic regression analysis comparing RRCs identified within three years,
between three and four years, and between four and five years are shown in Table 8.3. Adjusting
for age and gender, RRCs identified within three years had nearly twice the odds (OR = 1.76, 95%
Cl 1.49, 2.08), compared to those identified between four and five years, of being frequent
attenders, and were more likely to have a least one recorded somatic symptom (OR=1.36, 95% CI
1.09, 1.69). RRCs identified between three and four years were also more likely to be frequent
attenders (OR = 1.18, 95% CI 0.99, 1.40) and to have at least one recorded somatic symptom
(OR =1.26, 95% CI 1.01, 1.58) than those identified after four years. There was no significant
difference in age and gender between RRCs identified before four years, and those identified

after four years.
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8.4.2 Analysis 2: Removal of requirement for regional consultations in three
separate years

a. Extra RRCs identified

An additional 1,618 RRCs were identified when the requirement for a regional musculoskeletal
consultation in each of three separate years was removed, representing a 27% (1,618/6,088)
increase on the RRCs identified using the established Rohrbeck-2007 RRC criteria. Seventy-nine
percent (6,088/7,706) of RRCs identified when the separate years requirement was removed met

established Rohrbeck-2007 criteria.

Table 8.4 cross-tabulates the Rohrbeck-2007 RRCs identified at: i) three years; ii) between three
and four years; and iii) between four and five years, against RRCs identified without the
requirement for regional complaints in three separate years who were identified at: i) one year; ii)
between one and two years; iii) between two and three years; iv) between three and four years;

and v) between four and five years. This shows that the adapted criteria identify RRCs sooner.

Table 8.4 Cross tabulation of Rohrbeck-2007 RRCs identified at yearly intervals from 3 to 5 years with

RRCs identified without the requirement for regional consultations in separate years identified at
yearly intervals from 1 to 5 years (row percentages).

RRCs identified without the requirement for regional
consultations in each of three separate years

At 1 year At1to2 At21t03 At3to 4 At4to5 Total

years years years years

Not Rohrbeck-2007 RRC 562 (35%) 331 (20%) 281 (17%) 312 (19%) 132 (8%) 1,618

Rohrbeck-2007 RRC:

At 3 years 807 (28%) 1,188 (41%) 905 (31%) 0 (0%) 0(0%)| 2,900
At 3 to 4 years 401 (19%) 351 (16%) 413 (19%) 997 (46%) 0(0%) 2,162
At 4 to 5 years 126 (12%) 107 (10%) 81(8%) 128(12%) 584 (57%) 1,026
Subtotal: all RRCs 1,334 (22%) 1,646 (27%) 1,399 (23%) 1,125 (18%) 584 (10%) 6,088
Total 1,896 (25%) 1,977 (26%) 1,680 (22%) 1,437 (19%) 716 (9%) 7,706

At one year the criteria without the requirement for regional consultations in separate years
identified 28% of Rohrbeck-2007 RRCs who would not have been identified until three years with
established criteria, 19% of those who would not have been identified until four years, and 12%
who would not have been identified until five years. This increases to 69%, 35%, and 22%

(cumulative percentages) respectively at two years.

If the requirement for regional consultations in separate years is removed, then 22% of all
established RRCs (i.e. RRCs identified using the established Rohrbeck-2007 criteria, including the

separate years requirement) were identified one year from an index musculoskeletal consultation,
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and this would include those RRCs most severely affected (see analysis 1), but at the cost of an

extra 562 (35%) of patients who do not fulfil the full criteria. Further, of all established RRCs, if the

requirement for regional consultations in separate years were removed, 49% were found within

two years, 72% in three, and 90% in four (see Table 8.5).

For all RRCs identified by removing the requirement for regional consultations in three separate

years, 25% of RRCs were found within a year, 50% in two years, 72% in three (contrasted with

48% of established RRCs identified using full criteria found at three years), and 91% in four

(contrasted with 83% of established RRCs identified using full criteria found at four years).

Table 8.5 Cumulative number (%) of RRCs identified by year from earliest time point for identification.

Within 1 year

Number (%) of RRCs identified by year
At 2 years At 3 years At 4 years At 5 years Total

Rohrbeck-2007 RRC

RRCsz identified when
separate years
requirement removed

RRC-amended-criteraP

1,334 (22%)

1,896 (25%)

- 2,900 (48%) 5,062 (83%) 6,088 (100%) 6,088
2,980 (49%) 4,379 (72%) 5,505 (90%) 6,088 (100%) 6,088

3,873 (50%) 5,553 (72%) 6,990 (91%) 7,706 (100%)| 7,706

a. Those RRCs fulfilling the original criteria only;
b. All RRCs identified when removing separate years requirement.
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b. Comparison of established RRCs with extra RRCs
The additional patients identified by removing the requirement for regional musculoskeletal
consultations in each of three separate years were slightly younger, less likely to be female, less
likely to be frequent attenders, and had fewer somatic symptoms and lower consultation rates
than RRCs identified using established criteria (see Table 8.6). However, they were clearly

different from the control group on these variables.

Table 8.6 Age and gender distribution, frequent attendance, somatic symptom count and five-year
musculoskeletal and non-musculoskeletal consultation counts for RRCs identified using established
Rohrbeck-2007 RRC criteria and additional patients identified by removing the requirement for
regional musculoskeletal consultations in three separate years.

Mean Female FAs Somatic Non-MS MS Total
age (%) (%) symptom count consultation consultation
(sd) count count

Mean Median Mean Median Mean Median

(sd) (IQR) (sd) (IQR)  (sd) (IQR)

A. RRC using 59 (17) 61% 34% 2.89(2.19) 2(1,4) 52(35) 44 (27,68) 12(8) 10(7, 15)| 6,088
established
Rohrbeck-2007
criteria

B. Additional RRCs 56 (17) 55% 20% 2.06(1.81) 2(1,3) 39(30) 32(17,52) 7 (4) 6(4,8) 1,618
added to A if
separate years
criterion removed

C. Control (single- 46 (21) 50% 7% 1.22(1.35) 1(0,2) 20(17) 16(8,28) 2(2) 1(1, 2)| 20,499
region consulters)

FA: top 10% of non-musculoskeletal frequent attenders.
MS: musculoskeletal

sd: standard deviation

IQR: interquartile range
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8.5 Discussion

Nearly half (48%) of all RRCs could be identified within three years of an initial regional
musculoskeletal consultation and 83% identified within four. RRCs identified earlier had more
severe consultation-based health (more recorded somatic symptoms, more consultations, and

more likely to be a frequent attender).

If the requirement for regional consultations in three separate years is removed from the RRC
definition 27% more RRCs are identified. Removing the requirement for regional consultations in
separate years leads to earlier identification of RRCs; 72% of RRC-all are identified within three
years in contrast to only 48% using the established Rohrbeck-2007 criteria. However, the extra
RRCs identified by adapting the RRC consultation pattern have a different consultation-based
health profile from that of RRCs identified using established criteria; they have fewer somatic
symptoms, are less likely to be frequent attenders, and have fewer non-musculoskeletal

consultations.

8.5.1 RRCs identified in shorter timeframes

The high percentage of patients identified within three to four years of the index musculoskeletal
consultation suggests that the timeframe for RRC identification can be shortened. Whether the
timeframe for identification should be shortened, however, depends on the context in which the
criteria are used. If the intention is to use the criteria retrospectively (to identify research subjects
or patients at the practice currently unrecognised as having CWP with a view to clinical
intervention), then reducing the timeframe over which RRCs are identified could potentially halve
the number of RRCs picked up. Without the need for a speedy diagnosis, there seems no
justification for reducing the timeframe over which a RRC can be identified. However, since RRCs
identified over shorter timeframes have been demonstrated to have more severe consultation-
based health (and therefore greater clinical need) than those identified over longer timeframes, it
is therefore arguably important in a clinical setting to identify patients (perhaps via an electronic
flag in the computer system) as soon as they meet the RRC consultation criteria. Previous
research (McBeth et al. 2001a) has shown that patients with features of somatisation are more
likely to have persistent widespread pain and that persistent widespread pain patients are more

likely to make more frequent consultations for disruptive symptoms; this suggests that the RRCs
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we found in shorter timeframes, who had more recorded somatic symptoms and more frequent
attendance, are perhaps those at most risk of developing persistent widespread pain. Clinically,
therefore, identifying these more severe early RRCs promptly, before their condition becomes truly
chronic, is a priority. Earlier identification would allow more timely clinical evaluation and if
necessary therapeutic intervention as soon as the criteria permit, and potentially halt progression

to a more persistent state.

8.5.2 Regional consultations in separate years

Removing the requirement for regional consultations in three separate years decreases the time
taken to identify a RRC, but it identifies extra patients (27% more RRCs are identified) who do not
necessarily fit the RRC consultation profile. Again, the important consideration here is the context
in which the RRC criteria will be applied. When using the RRC definition to identify individuals for
participation in research the focus should be on identifying patients accurately. In a research
setting the time necessary to identify a RRC will be less important than the ability to identify a
patient accurately fitting the RRC/CWP profile. However, in a clinical context, flagging a patient
with potential CWP quickly is perhaps more important than definitive diagnosis. A software prompt
would serve as an indication to a doctor to use their clinical judgement to consider a CWP/FM
diagnosis in patients fulfilling RRC criteria, offering an opportunity for timely intervention if

appropriate.

Removing the separate years criterion might therefore be appropriate in clinical practice as an

electronic flag for clinicians to consider a CWP diagnosis, but inappropriate in a research context.
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8.5.3 Strengths and limitations

a. Study population

The study population is the same as that used in Chapters Five and Six where we have already
discussed the limitations of studying only those fully registered for a five-year period and the
geographical limitations of the CiPCA dataset and suggested that this may only have a small

influence on generalisability.

b. RRC identification

In this study we have identified RRCs from an index consultation in 2005. This has allowed us to
compare RRCs identified within different periods of time from an index musculoskeletal
consultation. We have also been able to evaluate what proportion of RRCs can be identified

earlier by adapting RRC criteria by removing the separate years criterion.

However, by identifying RRCs based on consultations in one specific five-year period we may
have missed patients already fulfilling RRC criteria based on their earlier consultation patterns. By
not examining data from 2001 to 2005 we have no way of knowing if patients had already fulfilled
RRC criteria. Ideally this analysis should have been undertaken in a group known to yet to fulfil

RRC criteria.

c. Consultation-based health measures

The consultation-based measures of health (consultation count, somatic symptom count, frequent
attendance) we have used in this chapter have been used previously in Chapters Five, Six and
Seven. We have therefore already discussed that these measures are not a true reflection of
actual health, but offer a useful indicator of the relative burden of disease and consultation

behaviour.
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8.6 Conclusions

RRCs identified earlier appear to be affected more severely, with more recorded somatic

symptoms and higher consultation frequency.

Current criteria require a minimum of three years for RRC identification; this can be reduced by
removing the need for regional consultations in three separate years. However, while generally
more similar to established RRCs than to single-region consulters, the extra 27% of patients
identified by removal of this part of the criteria have a less severe consultation profile than
established Rohrbeck-2007 RRCs, and as a result might be less likely to self-report CWP. It could
be argued that the benefits of earlier identification of RRCs in clinical practice are worth the price
of reduced specificity. However, in a research context, where there is less need for early

diagnosis, the emphasis should remain on accurate patient identification using the full criteria.

The next chapter will use the full updated RRC definition (Rohrbeck-2007 consultation pattern with
all regional musculoskeletal Read codes) to further characterise RRCs in terms of demographics

and changes in health and pain over time.
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Chapter 9
Characteristics of recurrent regional consulters
and changes in health over time

9.1 Introduction

Previous chapters have developed and validated the RRC definition. This chapter aims to apply
the RRC definition to further explore the characteristics of RRCs and their changes in health over
time. With the intention of further investigating whether RRCs fit the profile of CWP patients, and to

help us better understand RRCs to offer insights into how best to intervene to improve their health.

We aimed to investigate whether RRCs share socio-demographic and self-reported health
features with CWP patients, in order to provide further evidence to support the hypothesis that
RRCs fit the profile for CWP. Additionally, to note in what respects the profile of RRCs might differ
from that of CWP to better understand where RRCs fit within a spectrum of chronic pain and

polysymptomatic distress which is characteristic of FM and CWP (Hauser et al. 2009c).

Previous studies of self-reported FM and CWP have shown that the following features are
associated with CWP: increased reporting of sleep problems (Aggarwal et al. 2006), cognitive
impairment (Wolfe et al. 2013), increased body mass index (Macfarlane et al. 2009a, Walitt et al.
2011), low socioeconomic status (Macfarlane et al. 2009a, Assumpcéo et al. 2009, Wolfe et al.
2013), poor social function (Wolfe et al. 2013), poor self-reported mental and physical health
(Hauser et al. 2009c, Walitt et al. 2011, Wolfe et al. 2013), and little change in self-reported pain
and health over time (Walitt et al. 2011). The research presented in this chapter therefore aimed to
test these characteristics of CWP patients in RRCs in order to explore similarities and differences

to better appreciate where recurrent regional consulters sit in relation to CWP.

To help us better understand RRCs, in order to offer insight into possible risk factors and perhaps
suggest how best to intervene to improve their health, we also aimed to explore the profile of
RRCs in more detail. Specifically whether RRCs experience more social inequality (e.g. tend to be
more deprived), their perceptions regarding the causes of disease, whether their health continues
to deteriorate or has plateaued, and whether there are modifiable factors (e.g. social isolation,

social inequalities, illness perceptions) which might prevent RRC.
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In this chapter therefore, we used the RRC-all definition (original Rohrbeck-2007 criteria with all
regional musculoskeletal Read codes) to identify RRCs, and we compared their socio-
demographic status, their illness perceptions, and how their self-reported health and pain change

over time to a control group who were recorded as consulting for single-site problems.
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9.2 Aims and objectives

The primary aims of this chapter were to investigate the socio-demographic characteristics of

RRCs and their changes in self-reported health and pain over time.

Specifically:

1.

To test whether demographic (age, gender, marital status, living alone status) and
socioeconomic (social class, employment status, social network and deprivation)

characteristics of RRCs fit those observed in CWP patients.

To determine the baseline body mass index of RRCs, since research has identified an

association between increased body mass index (BMI) and CWP (VanDenKerkhof et al. 2011)

To explore RRCs’ perceptions regarding the causes of disease at baseline.

To investigate how self-reported mental and physical health of RRCs changes over the time.

To investigate changes in self-reported pain in RRCs over time.
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9.3 Methods

This chapter, like Chapter Seven, uses data from the North Staffordshire Osteoarthritis Project
(NorStOP), a prospective cohort study of community-dwelling adults aged 50 years and over
(Thomas et al. 2004). Three cohorts (NorStOP 1: 2002; NorStOP 2: 2003; NorStOP 3: 2004, 2005)
were identically recruited and measured via postal surveys of all patients aged 50 years and over
registered with eight North Staffordshire general practices (see Chapter Seven, section 7.3.1 for
further information). Health surveys were sent at baseline and consenting responders were
followed up with repeat questionnaire at three years and six years. Responders were asked for

consent for medical record review.

Responders to baseline and three year follow-up health surveys were used to investigate the
demographics and iliness perceptions of RRCs. Changes over time in self-reported health and

pain in RRCs were assessed in those who responded at baseline, three, and six years.

9.3.1 Analysis 1: Demographics, socioeconomic characteristics and illness
perceptions at baseline

This part of the study uses the same sample of the NorStOP cohort used in Chapter Seven, that is:
responders to baseline and three-year health surveys consenting to medical record review with
access to a minimum of five years of medical record data. The study sample was investigated for
possible participation bias in Chapter Seven (section 7.4.1.a) and it was concluded that while
non-responders at baseline were significantly older and more likely to be male than the study

population, differences were small and unlikely to affect generalisability.

We identified RRCs using the established Rohrbeck-2007 criteria (see Chapter Five, section 5.3.1,
Table 5.1) using all regional musculoskeletal Read codes (see appendix A5.2) applied to the five
years of medical record data starting two years prior to the baseline health questionnaire. Controls
were those used in previous chapters, that is, individuals recorded as consulting for only one of
the three body regions specified in the RRC criteria (axial, upper limb or lower limb) over the five

years starting two years prior to the baseline health questionnaire.

RRCs and controls were compared on age, gender, marital status, whether they lived alone,

current employment status, social class, deprivation, body mass index (BMI), social network, and
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illness perceptions at baseline (Table 9.1). RRCs have already been compared to controls on
SF-12 mental and physical component summary scores, SF-36 physical function score and HADS

anxiety and depression scores in Chapter Seven, section 7.4.3.

Table 9.1 Measures of self-reported health, social networks and iliness perceptions.

Outcome measure Score High score Reference
range
SF-12 12 item short form health survey physical ~ 0-100 Best health Ware et al. 1996

and mental component summary scores.

SF-36 8 item short form health survey physical 0-100 Best health Ware et al. 1992
functioning subscale.

HADS Hospital anxiety and depression scale. 0-21 Worst health Zigmond and Snaith 1983
Berkman-Syme Social network index, 4 levels of social 1-4 Most Berkman and Syme 1979
SNI connection: ‘Most integrated’ to ‘Most integrated

isolated.’
IPQ(R) The revised illness perceptions Moss-Morris et al. 2002

questionnaire, causal component.
Separated into scores for four different
causes of illness: psychological attributes,
risk factors, immunity, and accident or

chance.

* Risk factor attribution score 7-35 Belief in

* Psychological attribution score 6-30 specified

* Immunity attribution score 3-15 attributes

* Accident/chance attribution score 2-10 causing
condition

Body mass index (BMI) is a crude measure used to establish if an individual is under or over
weight. BMI is calculated as self-reported mass in kilograms divided by height in metres squared.
A BMI between 19 and 25 is considered a healthy weight and one over 30 is considered obese
(WHO 2000). Deprivation was measured using the Index of Multiple Deprivation (Payne and Abel

2012).

Marital status, employment status, social class, and living alone were established by calculating
the percentage of RRCs or controls married or cohabiting, in paid employment, living alone, and
in high, middle or low social class. Social class was determined using Office for National Statistics
(ONS) social class definitions (2005). High social class was determined to be those fitting ONS
defined higher managerial or higher professional classifications. Middle class were those in ONS
intermediate self-employed occupations, and low class were those fitting lower supervisory/

technical, semi-routine or routine occupations.
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Level of social connection was assessed using the Berkman-Syme social network index (1979)
which evaluates four levels of social connection from the 'most integrated' to the 'most isolated.'
The social network index considers the number of social ties and their relative importance, for
example contact with friends and relatives is weighted more heavily than group membership. We
calculated the percentage of RRCs and controls who were in the two most isolated groups

(groups one and two) and those in groups with the most social integration (groups three and four).

lliness perceptions of RRCs and controls were investigated using the revised iliness perceptions
questionnaire (IPQ(R) Moss-Morris et al. 2002) causal component. This provides scores for beliefs
about four different causes of illness: psychological, risk factors, immunity, and accident or

chance.

Differences in baseline age, BMI, deprivation score, and the four causes of illness from the IPQ(R)
for RRCs and controls were tested using t-tests. Differences between RRCs and controls on the
dichotomous outcomes: marital status, employment status, living alone, and social network were
investigated using chi-squared tests. Social class differences between RRCs and controls were

investigated with logistic regression.
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9.3.2 Analysis 2: Changes in self-reported health and pain over time

For this section of the study we restricted the analysis to the subgroup of those included in
Analysis One above who also responded to the six year follow-up questionnaire (i.e. responders
to baseline, three- and six-year health surveys, and consenting to medical record review with

access to a minimum of five years of medical record data).

As for Analysis One, RRCs and single-region controls were defined using medical records for the

five years starting two years prior to the baseline health questionnaire.

a. Participation bias
Potential participation bias was examined by comparing those in Analysis One who also
responded at six years to those who did not. Comparisons were made on age, gender, marital

status, employment status, deprivation, and baseline self-reported health and pain.

b. Changes in self-reported health

We investigated changes in SF-36 physical function score, SF-12 mental and physical component
scores, and HADs anxiety and depression scores over time, by calculating the mean difference
between: i) baseline and three-year scores; and ii) between baseline and six-year scores for
RRCs and controls. We tested for differences between RRCs and controls by comparing the mean
difference between baseline and three-year scores, and baseline and six-years scores, using

independent t-tests for each self-reported health variable.
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c. Changes in self-reported pain
We evaluated changes in self-reported pain over time by making a descriptive comparison of the
prevalence of: i) any self-reported pain; ii) ACR-90 widespread pain; and iii) Manchester

widespread pain at baseline, three-years and six-years in RRCs and controls.

To investigate self-reported pain trajectories for RRCs and controls we defined five widespread
pain journeys for the six years covered by the study:

A. No widespread pain reported.

B. Persistent widespread pain.

C. Widespread pain resolving during the study.

D. Onset of widespread pain during the study.

E. Episodic widespread pain.

How the five pain trajectories are mapped to ACR-90 widespread pain reporting at baseline,

three-years and six-years is shown in Table 9.2.

Table 9.2 Definitions of self-reported widespread pain trajectories in the six years from baseline.

ACR-90 widespread pain reporting
Baseline 3 years 6 years
A. No widespread pain reported X X X
B. Persistent widespread pain v v v
C. Widespread pain improving v X X
v v X
D. Onset of widespread pain during study X v v
X X v
E. Episodic widespread pain v X v
X v X

We investigated pain trajectories for RRCs and controls by calculating the percentage of RRCs

and controls identified by each of the five pain trajectories.
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9.4 Results

9.4.1 Analysis 1. Demographics, socioeconomic characteristics and illness

perceptions at baseline

As in Chapter Seven, of the 8,286 responders to NorStOP baseline and three-year surveys
consenting to medical record review with a minimum of five years of medical record data, 24%
(n=1,979) of individuals were identified as single-region controls, and 22% (n=1,786) were

identified as RRCs.

Baseline socio-demographics and illness perceptions for controls and RRCs and the results of

statistical testing for differences between RRCs and controls are shown in Table 9.3.

RRCs were significantly older (mean difference=0.97 years, 95% CI 0.39, 1.55), with a higher BMI
(mean difference=0.88, 95% CI: 0.59, 1.17), more deprived (mean difference=-656, 95% ClI:
-1,137, -174), more likely to be female (percentage difference: 12%, 95% CI. 9, 15), and less likely

to be in paid employment (percentage difference: -9%, 95% CI: -12, -6) than controls.

RRCs were similar to controls on marital/cohabiting status (percentage difference in married/
cohabiting: 3%, 95% CI: 0, 6), social networks (percentage difference most isolated: 3%, 95% ClI:
-1, 6), and whether they lived alone (