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Background

Rheumatoid arthritis (RA) is the most prevalent, chronic, inflammatory arthritis and
is a debilitating disease that leads to pain, joint damage, and functional disability.
For those with RA, loss of general functional ability largely depends on hand function.
There is limited research available on hand function and its impact on the daily life
of people with RA in Palestine. This project, therefore, was designed to explore this
subject in-depth, that is to say, hand function and the factors influencing hand

functional disability among Palestinian people with RA.

Methods

An exploratory mixed-methods research design employed in two sequential phases,
was adopted for this PhD project and the International Classification of Functioning,
Disability and Health (ICF) was used as the theoretical framework. This was
underpinned by a pre-study phase, which included a systematic review of the factors
associated with hand functional disability in RA. Phase One (Qualitative) involved
five focus group discussions with 20 Palestinians with RA, who were recruited using
a purposive sampling technique. Focus group data were analysed using a modified
form of content analysis (specifically, the condensation procedure) to identify
concepts of hand functioning important to Palestinians with RA. The findings from
the focus groups were then used to inform the design and conduct the second phase
of this project. Phase Two (Quantitative) was a multicentre, cross-sectional
observational study conducted to examine hand function and related variables
among Palestinian people with RA. The study comprised a convenience sample of

67 patients. The data were collected by both self-reported and clinician assessed
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objective performance-based measures and analysed statistically using SPSS
software (Statistical Package for Social Sciences version 25).

Results

The systematic review study (pre-study phase) revealed that evidence from the
existing literature was insufficient to advise on the environmental and personal
factors that might influence hand function in RA. In Phase One, the qualitative data
analysed from the focus group interviews revealed 32 hand functioning concepts
considered to be important for Palestinians with RA. Activity and participation
comprised the largest number of concepts (16 concepts), followed by body function
and structure (7 concepts), personal factors (5 concepts), and finally, environmental
factors (4 concepts). The above findings informed the discussion on the appropriate
hand functional outcome measure(s) to use within the Palestinian context and
identified the important personal and environmental variables in relation to hand
function in daily living. The findings from the cross-sectional study in Phase Two
identified that Palestinian patients with RA have reduced grip strength, limited hand
mobility and hand pain remains a problem. Furthermore, hand functional disability
in various levels were detected in 85% of the patients studied. Finally, the bivariate
analyses also revealed that hand functional disability was associated with different
aspects of functional dimensions, which indicated that hand functional disability in

RA is complex.

Conclusions

Findings from this PhD project suggest that hand function problems are prevalent in
Palestinian patients with RA, form an important aspect of their patient experience
and significantly impact their daily lives. In addition, the thesis results also revealed
that hand functional disability is associated with different aspects of functional
dimensions. Future longitudinal research would provide useful data about hand
functional abilities over time and would allow causal factors amenable to change to
be identified.
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Chapter 1

Chapter 1  Introduction

1.1 Introduction

This study is concerned with hand function among Palestinians living with
rheumatoid arthritis (RA), with a specific focus on the factors that contribute to hand
function in their Activities of Daily Living (ADL). From my personal experience as a
physiotherapist and based on the views of my colleagues in the rehabilitation setting,
Palestinian people with RA are usually not referred to rehabilitation services, and
those who do self-refer, often present with severe hand functional disability. A
preliminary exploration of the literature found no evidence to inform on the impact
of RA on hand function and the factors that contribute to hand functional disability
among Palestinian people. This led to the development of this programme of
research. This chapter introduces the background and rationale of the research
study and presents the aims and structure of the thesis.

1.2  Background and rationale

RA is the most prevalent chronic inflammatory arthritis and is a debilitating disease
that, if left untreated, leads to pain, joint damage, functional disability, reduced
health-related quality of life and premature death (Uhlig et al. 2014). Globally, there
are approximately 20 million prevalent cases and 1.2 million incident cases (Safiri
et al. 2019). Over the last 20 years, management strategies of RA have changed
dramatically, focusing on early diagnosis and early intervention, and treatment
involves disease modifying anti-rheumatic drugs, as well as access to biological and
biosimilar medicines. With this therapeutic approach, most patients can be treated
effectively, as it leads to reduced disease activity, functional disability and joint
damage than beforehand (Carpenter et al. 2017; Nam et al. 2017). Nevertheless,
many patients still experience functional disability (Karpouzas et al. 2017), which

can deteriorate, despite suppression of the disease activity (Seto et al. 2013).

In RA, a great deal of loss of functional ability depends on hand function (Johnsson
and Eberhardt 2009). The importance of hand function in RA is underlined by the
fact that RA has a predilection for the hands and that hand function plays an

essential role in performing ADL. In 80-90% of cases, the hands of those with RA
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are affected (Durmus et al. 2013), which results in joint stiffness, swelling, pain,
Range of Motion (ROM) limitation, deformity and muscle weakness (Horsten et al.
2010). These impairments have a formidable impact on hand function and the
performance of ADLs (Dellhag and Burckhardt 1995; Vliet Vlieland et al. 1996), and
causes hand functional disability for a substantial percentage (81%) of people with
RA (Bodur et al. 2006). In spite of new drug advances and targeted medical
treatment, recent reports show that hand function problems still persist and
deteriorate overtime in this patient population (Johnsson and Eberhardt 2009;
Toyama et al. 2014; Rydholm et al. 2018; Bremander et al. 2019). Whilst some
available evidence suggests that measures of disease activity do not fully reflect the
regional impact of RA on the hands, others also report that hand functional tests are
sensitive enough to reflect improvement in regional specific functional ability in
hands, secondary to treatments in RA (Eberhardt et al. 2008; Bremander et al. 2019).
It has been argued, therefore, that hand functional assessment should be included
as a distinct element of the global assessment of RA (Eberhardt et al. 2008;
Bremander et al. 2019). Furthermore, hand function domain (i.e. fine hand use) is
included in the International Classification of Functioning, Disability and Health (ICF)
core set categories to be evaluated in RA (Stucki et al. 2004). Therefore, it is
important to measure, interpret and evaluate hand function in clinical practice and

research.

The term hand functional assessment has been used to represent a wide range of
assessment techniques and is often used inconsistently (Kimmerle et al. 2003).
Traditionally, assessment of hand function in RA has included measures of hand
impairments such as joint motion and stability, whereas the ability to perform ADLs
that involve the hands has been evaluated using self-reported and performance-
based tests (Poole 2019). However, measures of hand impairments are limited to
reporting how well patients perform their ADLs, and do not capture the full extent of
patient disability (Waljee et al. 2010). In addition, for RA patients, the level of hand
disability in daily life may be of greater importance than the level of impairment (van
Lankveld et al. 1998; Nicklasson and Jonsson 2012). Therefore, self-reported and
performance-based tests are commonly used with RA patients to evaluate the
functional ability of their hands. However, there has been a continues debate about
the relative advantages of performance-based versus self-reported approaches for

hand functional assessment (Metcalf et al. 2007). Despite this debate, recent
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evidence supports the use of self-reported hand function questionnaires among RA
patients, which is in line with a world-wide rheumatology trend towards patient-

centred care (Gossec et al. 2015).

Many self-reported questionnaires designed specifically to measure hand functional
ability among those with rheumatic disease are available (Poole 2011); however,
there is lack of consensus amongst researchers regarding which to use in rheumatic
hand conditions (Klokker et al. 2016). Additionally, most of the measures available
also vary quite considerably in terms of the concepts they measure. Similarly, these
measures have been predominantly developed in Western countries and none have
included patients from different countries or sociocultural contexts in the
development process. Based on the above, it may be questioned whether the
content of these questionnaires covers the spectrum of problems related to hand
function that patients with RA in non-Western countries face. Evidence has shown
that the concept of hand functioning may differ according to the sociocultural context
(Thumboo et al. 2017). It is also important to recognise that these measures have
been developed primarily to measure the consequences of the disease on activity
and participation levels, and may not address all relevant aspects of hand function
such as environmental and personal factors, which are associated with hand
functional ability in those with RA (Chung et al. 2011; Andrade et al. 2016). Content
analysis of self-reported hand functional measures, including those used with the
RA population, have shown that these measures have addressed function in terms
of impairment, activity and participation level with limited consideration of
environmental factors (van de Ven-Stevens et al. 2015). Therefore, these measures
may not reflect the important aspects of hand function important for patients with
RA. However, developing a questionnaire for people with RA that covers all of the

important aspects of hand function is a time consuming and expensive process.

It would therefore be valuable to define what should be measured to facilitate the
decision as to what the appropriate tool(s) to assess hand function in RA are. To
achieve this goal, the ICF can be used, as this is a globally agreed framework used
to define the typical spectrum of functional problems among patients with RA (WHO
2001). The ICF categories are too detailed to be used in daily practice, therefore,
for patients with RA, the ICF core set, which contains the most relevant functioning
categories, has been developed (Stucki et al. 2004). However, this core set

describes functioning and disability in general, and was not developed to address

3
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hand function specifically. Importantly, patients were not involved in the
development of the RA core set, and successive validation studies have reported
additional categories that were not covered by the ICF core set (Stamm et al. 2005;
Coenen et al. 2006). Similar to the process of developing the ICF core set for RA
patients, the ICF core set for hand conditions has also been developed (Rudolf et
al. 2010; Rudolf et al. 2012), and although patients were involved in this process, it
was not clear if RA patients were included. Of note, the ICF core set of hand
conditions was developed in Western countries (i.e. Germany) and therefore, the
concepts of hand function important for patients living in a different sociocultural
context may have been overlooked. As pointed out earlier, the concepts of hand
function may differ according to the sociocultural context (Thumboo et al. 2017) and,
to date, there has not been a qualitative study explicitly designed to explore these
concepts important for patients with RA.

A robust and extensive systematic literature review was conducted and recently
updated (Appendix A) by the researcher, indicating that there is no evidence to
address the clinical characteristics of Palestinian people with RA and their hand
function outcomes, or even their general functional status. Whilst the data published
has provided valuable information about hand function in RA patients, it has been
reported that hand function outcomes in RA tend to be different across countries
(Chung et al. 2011; Su et al. 2017). This therefore indicates that country-specific
factors may contribute to the burden this disease places on sufferers, and
subsequently influence hand function outcomes. Palestine has one of the most
complex settings worldwide. Indeed, review studies from Palestine show that a
complex combination of political, socioeconomic and cultural factors have
influenced the health outcomes of the Palestinian people over the last decade
(Giacaman et al. 2009; Mataria et al. 2009; Saca-Hazboun and Glennon 2011;
Keelan 2016). These factors may contribute to the burden of those with RA and
consequently influence hand function outcomes among Palestinian people with RA.
Accordingly, transferring the results obtained from international published RA
studies that include hand function outcomes might not be applicable to the
Palestinian population. Therefore, an in-depth investigation is necessary and
justified to understand the impact of RA on Palestinian patients’ hand function
outcomes. While there is a critical need to explore the impact of RA on Palestinian

patients’ this issue, it would be valuable to initially explore the concepts valued by
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Palestinian people with RA in terms of hand function in daily life. Exploring these
concepts would facilitate discussion and enable recommendations on the most
appropriate outcome measure(s) to be used for patients’ research and by clinical
staff to be made.

Rehabilitation interventions targeting the hands in cases of RA (such as exercises
and splints) have focused predominantly on reducing hand impairment instead of
using a multidimensional approach. Furthermore, there is insufficient evidence to
make firm conclusions about the effectiveness of these interventions (Beasley 2012).
Current evidence suggests that hand functional disability in RA is multifactorial, that
iIs to say, it is influenced by many variables, including disease status, and
environmental and personal factors (Chung et al. 2011; Andrade et al. 2016).
Therefore, to improve hand function in the RA population, careful consideration of
all of the factors that contribute to hand function in ADLs should be identified before
such an intervention is developed. However, an overview of these factors, which are
associated with hand function in daily life, has yet to be systematically reviewed and
reported. Furthermore, the influence of environmental and personal factors on hand
function in ADLs among RA patients remains unknown. Therefore, there is a need
to explore the important environmental and personal factors experienced by
Palestinian people with RA that are both facilitators and barriers in relation to their
hand function in daily living tasks. Identifying these factors would assist in identifying
the most appropriate outcome measure(s), in order to explore their influence on
hand function and assess their status. It was therefore proposed that a qualitative
study would be required in order to identify the environmental and personal factors.
In addition, the qualitative study would also inform the selection of the most
appropriate hand function measure(s) to be utilised within the main study, which
describes the impact of RA on hand function and defines the factors associated with

hand functional disability among Palestinian patients.

1.3 The research aims

This thesis was inspired by clinical experience and intended to shed light on hand
function and its associated factors that contribute to hand functional disability among
Palestinian people with RA. The research employed a mixed method, sequential
exploratory design. A qualitative focus group and quantitative cross-sectional study

were conducted to address the following aims:
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1) To explore and identify the concepts of hand function important for
Palestinian people with RA.

2) To examine hand function and the related variables among Palestinians with
RA.

1.4  Significance of this doctoral research

This is the first study to explore hand function and the factors that influence hand
function in ADLs among Palestinian individuals with RA. The outcomes of this
research will impact on health professionals with a special interest in hand
rehabilitation and people from Palestine living with hand RA. This study has
deepened the understanding of hand function and its influencing factors in a unique
sociocultural setting; Palestine, and also provided a better insight into the needs of
Palestinian people with RA. Furthermore, this is the first study to provide a
descriptive experience of Palestinian people with RA, in terms of what they identify
as the important concepts of hand function. Consequently, this should help inform
decisions as to the most appropriate outcome measure(s) to be used in the
Palestinian context. This work should also enhance hand function assessment, and
subsequently lead to a better and more timely allocation of resources required to
manage hand function problems. Importantly, this study explored both
environmental and personal factors as facilitators and barriers in relation to hand
function, and thus provides an additional unique perspective on these important
contexts. The relative importance of these factors in relation to hand function in
ADLs has been investigated and reported here, adding to the body of understanding
in this area. This doctoral work has also provided a basis and possible structure for
approaching therapeutic intervention research that targets hand function. Since the
study focused on the Palestinian context, the findings and implications of this
research are timely and will contribute to the improvement of healthcare and hand
therapy practice for Palestinians with RA. In addition to the benefits for those in the
Palestinian context, the findings from this doctoral project could also be valuable for
non-Western countries when used as a benchmark to evaluate their own RA
populations. Finally, it is envisaged that evidence from this research project will
increase the awareness of hand functional problems and their link to RA

management among rehabilitation professionals and policy makers.
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1.5 Structure of thesis

This thesis reports the findings of a mixed method study conducted to understand
hand function in Palestinian people with RA and the associated factors contributing
to hand functional disability in this patient population. This research used two
phases to meet its aims. In addition, a pre-study phase, which included a systematic
review, was conducted to lay the foundation of this thesis (Figure 1-1). This thesis
Is structured around seven chapters (including the current chapter), which comprise
a literature review, a systematic review, a methodology section, a qualitative study
(focus group), a quantitative study (cross-sectional) and an overall discussion and

conclusion chapter. Detailed outlines for each chapter are shown in Table 1-1.

The next chapter will explore the background and context of the whole PhD project.
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Pre-study phase

(Formal literature review)

Summarise evidence on the
factors associated with hand
functional disability in adults
with RA

Phase one
(Qualitative)

Explore and identify the

concepts of hand function

important for Palestinian

people with RA

Phase two
Inform -
(Quantitative)

Examine hand function and
the related variables among

Palestinians with RA

Figure 1-1 Overview of PhD research




Chapter 1

Table 1-1 Details of each chapter in the thesis

1 Introduction
This chapter outlines a brief research background and the rationale for the research.
The aims and significance of the PhD project are clearly discussed.

2 Background and context
This chapter comprehensively explores the background and context of the PhD study.
It contains three parts; which provides background information about RA, examine the
existing body of knowledge concerning hand function in RA, and outline the study
context alongside addressing the gaps in the literature that reinforce the need and
significance of the PhD study.

3 Factors associated with hand functional disability in people with RA:

A systematic review

This chapter details a systematic review, which was performed to determine the current
reported evidence within observational studies on the factors associated with hand
functional disability in RA. The findings of this review are discussed and gaps in the
literature are identified.

4 Methodology and methods

This chapter explains the methodological approach for the programme of the research
study and the selection of a study paradigm underpinning the investigations in the entire
thesis. The rational for using mixed methods research are discussed and the research
phases are outlined. Specific methods for each study included in the thesis are
presented in the corresponding chapters of each investigation.

5 Concepts of hand functioning important for Palestinian people with RA:

A focus group study

This chapter presents a qualitative study that explores the concepts of hand functioning
important for Palestinian individuals with RA. Findings of this study provided evidence
on the appropriate hand function outcome measure(s) useful for the Palestinian RA
population as well as identify the important environmental and personal factors that
influence their hand function.

6 Hand function and related variables in Palestinian people with RA:

A cross-sectional study

This chapter presents the quantitative observational study that investigated hand
function and defined the relationship between hand functional disability and influencing
factors among Palestinian people with RA. The findings of this study are discussed
within the context of current evidence.

7 General discussion and conclusions
This chapter integrates and summarises the findings from the previous chapters. It also
discusses the thesis strengths and limitations, implications of findings and directions
for future research.
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Chapter 2  Background and context

2.1  Chapter overview

This chapter is divided into three parts and is designed to provide the foundational
evidence for the thesis. The first part provides background information on the nature
of RA, its epidemiology, diagnosis, outcome measurements and management. The
second part examines the existing literature surrounding hand function in RA and,
lastly, the final part explains the context of the present thesis and highlights the

research gap.

2.2 Part 1: Rheumatoid arthritis

RA is an inflammatory, systemic autoimmune and chronic disease of which the
exact cause is unknown (Hochberg et al. 2009; Scott et al. 2010). Through an
immune-mediated mechanism, RA causes symmetrical synovitis of the joints and
hyperplasia, autoantibody production, as well as cartilage and bone destruction,
which results in functional limitations and aesthetic changes to the synovial joints
(Mclnnes and Schett 2011). Patients’ symptoms range from pain and morning joint
stiffness to functional impairments. Furthermore, a range of extra-articular
manifestations such as problems with the skin, eyes, heart, lungs, and the renal,
nervous and gastrointestinal systems can also occur as a result of RA (Young and
Koduri 2007; Cojocaru et al. 2010).

RA is shown to have significant physical, psychosocial and economic burdens on
people living with it and, as explained in the literature, this leads to difficulties
performing ADLs, reduced work performance, work disability and a decreased
health-related quality of life, as engaging in leisure activities and social participation
are more challenging (Cutolo et al. 2014; Uhlig et al. 2014). Additionally, RA has
also been reported to considerably increase the risk of mortality in people living with

the disease (Carmona et al. 2010).

221 Prevalence and incidence of rheumatoid arthritis

Several epidemiological studies into RA have been published, which have proposed

that there is a variation in the occurrence of the disease among different populations
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(Alamanos and Drosos 2005; Rudan et al. 2015). For example, studies conducted
in Northern Europe and North American regions estimated that there is a prevalence
of 0.5-1.1% (Alamanos and Drosos 2005). Similarly, a variation in the prevalence
rate was reported in low and middle-income countries, with the lowest prevalence
rate having been observed in Eastern Mediterranean countries (0.37%) and the
highest in Latin American low and middle-income countries(1.25%) (Rudan et al.
2015). Potential explanations for the variation in the reported prevalence rates
include differences in RA diagnosis, behavioural factors, environmental exposure
and genetic factors (Carmona et al. 2010). However, the global prevalence of RA is
reported to be somewhat lower (~ 0.24%) with about 1.2 million annual incident
cases (Cross et al. 2014; Safiri et al. 2019). The number of prevalent cases is three
times higher in women compared to men (Cross et al. 2014), and this increases with
age, peaking in the 60-64 age group for both males and females (Safiri et al. 2019).
A recent report has shown that from 1990 to 2017, the global prevalence and
incidence rates of RA increased by 7.7% to 8.2% (Safiri et al. 2019). Possible
reasons for this increase could be due to the fact more systematic assessments of
RA epidemiological data have been conducted recently and the growth in ageing

populations globally.

2.2.2 Aetiology

Although many theories have been proposed concerning possible causative factors
for RA, the initiating cause of RA remains unknown. However, RA is recognised as
a complex genetic disease, indicating that several genes, environmental factors,
and chance factors act to cause pathological consequences (Klareskog et al. 2009;
Carmona et al. 2010; Smolen et al. 2016). For example, epidemiological studies
have shown that having a family history of RA increases the risk of developing RA
by three to five times (Frisell et al. 2013; Somers et al. 2013; Jiang et al. 2015). The
heritability of RA was found to be approximately 50% for those with seropositive
results, as these tests show the presence of antibodies, such as rheumatoid factor
and anti-cyclic citrullinated peptide, which are believed to cause the symptoms of
RA, but were lower (~20%) among seronegative individuals (Frisell et al. 2013).
Findings of a twin study have estimated the relative contribution of genetic factors
to RA to be about 50%, leaving the remaining part to environmental and chance

factors (MacGregor et al. 2000).
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Genetic analysis studies have identified more than a hundred loci associated with
RA risk, most of which implicate immune mechanisms (Smolen et al. 2016). The
genes in the human leukocyte antigen (HLA) region strongly determine the
susceptibility of RA (Weyand and Goronzy 2000). However, genetic variation of the
HLA region explains approximately 40% of susceptibility to RA (Brooks 2006).
Cohort studies exploring the role of genetic factors in determining disease severity
have reported conflicting results. For instance, whilst Viatte et al. (2015) and
Reneses et al. (2011) reported that some HLA genotypes were associated with
more disease activity and more aggressive erosive disease, Gossec et al. (2004)
reported that HLA genotypes were neither associated with the disease course nor
its severity. Differences in sample size, genetic technologies used and follow up
periods may have influenced the above research findings. Thus, the use of modern
genetic technologies combined with appropriately powered clinical cohort studies
will advance and reshape the understanding of the impact of genetics on the disease

course and severity.

Based on population and twin studies, it was anticipated that non-inherited factors
play a role in the aetiology of RA. Therefore, not all those who are genetically
susceptible to RA develop the disease. For that reason, factors such as sex,
hormones, infection, smoking, diet and sociodemographic factors have been of
interest in determining whether the presence of such triggers will give rise to
immunological abnormality, and subsequently to the clinical features of RA (Carty
et al. 2004; Liao et al. 2009; Alpizar-Rodriguez and Finckh 2017). The higher
prevalence of RA in women, especially during the postpartum period and lactation
(Babushetty and Sultanpur 2012), as well as the frequent improvement in the
disease during pregnancy, has led to the identification of the possible role hormones
play in susceptibility to the disease. However, a recent review concluded that many
studies regarding hormonal factors showed controversial results (Alpizar-Rodriguez
and Finckh 2017). Similarly, contrasting results as to whether oral contraceptives
decrease the risk of developing RA have also been reported. Whilst some studies
reported a significant association (Doran et al. 2004), other studies, including a
meta-analysis, concluded that oral contraceptives had no protective effect for
women at risk of RA (Klareskog et al. 2009; Qi et al. 2014). Within the male
population, a case-controlled study suggested that low testosterone levels

increases the susceptibility to RA (Pikwer et al. 2014). In summary, it can be
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concluded that the contribution of biological mechanisms, specifically hormones, to
the risk of developing RA are not fully understood.

In addition to genetic factors, there has also been a long-standing interest in the
possible role that infectious agents play in triggering RA. For instance, infections
from viruses such as rubella, parvovirus and the Epstein-Barr virus, as well those
from bacteria (e.g. Mycobacteria and Mycoplasmas), have been proposed as
triggering factors for RA (Carty et al. 2004). In addition, geographical clustering is a
common feature of infectious diseases and, based on the possible associations
between infectious agents and RA, the impact of this on RA has been described
(Silman et al. 2000). For example, from a recent observational study on
geographical clustering, the majority of RA cases were reported to occur
sporadically and, from the inconclusive study findings, it was suggested that
infectious agents may not be responsible for causing RA (Alpizar-Rodriguez and
Finckh 2017). Environmental factors such as smoking, and dietary and
socioeconomic factors have been increasingly studied as possible risk factors that
trigger RA. However, the findings of observational studies exploring the association
of these factors and the development of RA are inconsistent (Alpizar-Rodriguez and
Finckh 2017).

In summary, RA is a systematic disease affecting the synovium, with debateable
and inconclusive aetiological factors that influence the susceptibility and course of
the disease. More studies into the influence of genetics on RA may shape future
research and, along with the importance of understanding the aetiology of the
disease, in depth knowledge about the disease pathogenesis is valuable to the
understanding of the cellular and articular changes that occur as a result of the

disease and its progression.

2.2.3 Pathogenesis

Although different signalling pathways have been proposed for the pathogenesis of
RA, the exact signalling pathway is still unresolved. Through an immune-mediated
mechanism, RA causes synovial inflammation and hyperplasia, autoantibody
production, and cartilage and bone destruction, which results in functional limitations
and aesthetic changes to the joints (Mclnnes and Schett 2011). This happens

following the invasion of the synovium by an antigen that triggers an antibody-
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antigen reaction and stimulates the production of various immune modulators
(cytokines and effector cells). The complex interaction between immune modulators
is responsible for the joint damage that starts at the synovial membrane and covers
other structures of the synovial joints. Synovitis is caused by the activation of local,
migrant, or both, mononuclear cells (including T cells, B cells, plasma cells, dendritic
cells, macrophages and mast cells) and by angiogenesis (Smolen and Steiner 2003).
As inflammation persists, the synovial lining becomes hyperplastic and the synovial
membrane expands and forms villi (Smolen and Steiner 2003). In the chronic
disease phase, the pannus (destructive vascular granulation tissue), which
differentiates RA from other forms of inflammatory arthritis, extends from the
synovium, causing bone damage. Furthermore, the lysosomal enzymes secreted
by neutrophils, synoviocytes and chondrocytes cause destructive changes in the
joint cartilage (Smolen and Steiner 2003; Crawford 2015). Figure 2-1 illustrates the
pathological articular changes that can occur in RA.

- Osteoclast
Fibroblast

Cartilage

Synoviocytes

Macrophage
Dendritic cell
T cell

| Plasma cel

B cell

Extensive
angiogenesis

Mast cell

Hyperplastic

synovial lining

Bone

Figure 2-1 The joint affected by rheumatoid arthritis shows increased inflammation
and cellular activity. Reproduced with permission from Springer Nature (Nature Reviews

Drug Discovery) in Smolen and Steiner (2003)

2.2.4 The disease onset and clinical presentation

Clinical manifestations of RA are considerably heterogeneous, as age onset and
degree of joint involvement vary greatly (Feist and Burmester 2013; Jeffery 2014).
In addition, the course the disease takes may also vary according to the existence

of or lack of several variables, including genetic components, autoantibodies and
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the severity of inflammation (Gossec et al. 2010). However, three patterns of RA
have been identified, and these are: (i) Monocyclic (single attack followed by stable
remission; 10% of RA patients) (ii) Polycyclic (variable duration and severity of
attack; 45% of RA patients) and (iii) Progressive (constant, persistent course; 45%
of RA patients) (Smith 2002).

The onset of articular symptoms of RA is generally insidious and the extent of
articular involvement usually described as monoarticular, oligoarticular or
polyarticular, with pain, soft tissue swelling, stiffness, and occasionally warmth
(Feist and Burmester 2013). Initially, the distinctive features of RA symptoms are
that they are usually gradual and affect the hands and the small joints of the feet
symmetrically. Contrary to the above, the sudden onset of RA might also occur in
up to 30% of patients, an issue which is frequently common in elderly people
(Hochberg et al. 2009; Jeffery 2014). It is worth noting that RA can affect any
synovial joint, however the joints most commonly involved initially are the
metacarpophalangeal joints (MCP), proximal interphalangeal joints (PIP), wrist, and
metatarsophalangeal joints (MTP) (Scott et al. 2010; Feist and Burmester 2013).

Figure 2-2 shows the most common joints affected by RA.

Jaw 30%
T Neck101040%

___— Shoulder 50 to 60%

___— Elbow50%

_- Wrist 80%

—— Hand and fingers 90%

. Hip 50%

— Knee 80%
Ankle 80%
/.

8 Footand toes 90%

Figure 2-2 Percentages of joints commonly affected in rheumatoid arthritis.
Reproduced with permission from Newbourne Group (Primary Health Care) in Oliver
(2010).
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Clinical symptoms of pain, swelling, and stiffness were considered fundamental
keys to classifying RA earlier in the disease course (Aletaha et al. 2010). RA pain is
commonly severe during the proliferative and early destructive stages (Smith 2002),
with reports of women recording higher pain levels than men (Ahlstrand et al. 2015;
Malm et al. 2015; Thyberg et al. 2016). Joint swelling results from a combination of
an increase in synovial fluid, proliferation of the synovial membrane and blood flow
(resulting in warmth and occasional redness) (Hochberg et al. 2009). The most
common characteristic feature of a swollen joint is that when palpated, the joint has
a ‘boggy’ feel in which fluids can be displaced by pressure in two planes (Crawford
2015). RA patients often report a marked stiffness of the joints in the morning or
following a period of inactivity, which has been reported to last for more than 60
minutes (Schumacher et al. 2004). However, stiffness enduring =230 minutes
increases the likelihood of RA diagnosis with a sensitivity (ability of the test to
correctly identify those patients with the disease) of 74-77% and specificity (ability
of the test to correctly identify those patients without the disease) of 48-52% (van
Nies et al. 2015). In addition to articular manifestations, RA can lead to periarticular
symptoms including tendinitis, tenosynovitis, epicondylitis, and carpal tunnel
syndrome (Feist and Burmester 2013). Individuals with RA may attempt to protect
their painful, swollen and stiff joints by immobilising them, which over time can lead

to deformities and, subsequently, disability (Crawford 2015).

Although RA primarily affects the musculoskeletal system, the systemic
inflammation properties may affect other body tissues and organs (Extra-Articular).
Indeed, a range of extra-articular features can occur as a result of RA (Table 2-1)
affecting the skin, eyes, heart, lungs, as well as the renal, nervous and
gastrointestinal systems (Young and Koduri 2007; Cojocaru et al. 2010), and these
extra-articular manifestations can occur at any age after the disease onset
(Cojocaru et al. 2010). Predictors of extra-articular occurrence are not fully available,
however, they are associated with men, smokers, more severe disease and higher
levels of inflammatory biomarkers (Young and Koduri 2007; Cojocaru et al. 2010).
RA nodules are the most common extra-articular features, and are present in up to
30% of RA patients, whereas other extra-articular features occur in only 1% or less

of these patients (Young and Koduri 2007).
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Table 2-1 Extra-articular features of rheumatoid arthritis (Cojocaru et al. 2010)

Manifestation Complication

Skin Subcutaneous nodules, Vasculitis and Erythema

Pulmonary Pleural effusions, Pleuritis, Nodules and Interstitial lung
disease

Gastrointestinal Intestinal infarction

Cardiac disease Pericarditis, Myocarditis and Nodules in the aortic or mitral
valves

Ocular Scleritis and Episcleritis

Neurological Peripheral neuropathy and Mononeuritis multiplex

Renal disease Mesangial glomerulonephritis

Haematological Anaemia, Neutropenia, Thrombocytopenia, Thrombocytosis

Eosinophilia, and Haematological malignancies

Oral Oral dryness and Salivary gland swelling

2.2.5 Diagnosis and outcome measures of rheumatoid arthritis

To reiterate, clinical expressions of RA vary greatly between patients. Moreover, the
signs and symptoms of RA cover a wide-ranging spectrum and vary from pain,
stiffness and swelling to functional impairments (Heidari 2011; Crawford 2015).
Although a few sets of criteria were recommended for RA diagnosis (Visser et al.
2002; van der Helm-van Mil et al. 2007; Salehi et al. 2013), to date, a valid diagnostic
criteria for RA has not yet been established (Aggarwal et al. 2015). Clinical diagnosis
of RA is a greatly individualised process and this makes it fundamentally hard to
create uniform diagnostic criteria (Aggarwal et al. 2015). Therefore, RA diagnosis is
grounded on a subjective combination of clinical symptoms, laboratory tests, and

knowledge about the epidemiology of RA.

Considering the absence of a specific test to diagnose RA, the majority of treatment
trials published in the last two decades (van der Helm-van Mil and Huizinga 2012)
included patients who fulfilled the 1987 American College of Rheumatology (ACR)
classification criteria of RA (Arnett et al. 1988). The ability to correctly identify those
patients with RA (i.e. sensitivity) in the earlier stages was a major limitation of the
1987 ACR criteria, therefore the 2010 ACR/European League Against Rheumatism
(EULAR) criteria was developed for differentiating patients who may progress to RA
(Aletaha et al. 2010). Although the new ACR/EULAR criteria has an acceptable
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sensitivity level (Humphreys et al. 2013), it has been recommended that the
currently available classification criteria be revised, as they may provide false-
positive results (i.e. low specificity) (Aggarwal et al. 2015). However, RA is
diagnosed based on phenotypic features and not on the explicit pathological
process that is core to the phenotype (Gossec et al. 2010; van der Helm-van Mil
and Huizinga 2012).

The complexity of the pathogenic processes underlying RA has led to difficulty in
finding a single representative outcome measure. Therefore, different measures
have been used to evaluate the RA disease outcome variables. To standardise
these measures, the International Initiative to Improve Outcome Measurement in
Rheumatology (OMERACT), with involvement from the EULAR, the World Health
Organisation (WHO), and the International League Against Rheumatism, have
proposed a core set of variables that include: pain, patient global assessment,
physical function, swollen and tender joint counts, laboratory measurement of acute
phase reactants, physician global assessment, and radiographs of joints (Boers et
al. 1994). In addition, fatigue was added to the core data set in 2003 after an
OMERACT meeting with major input from RA patients (Kirwan et al. 2003). Table
2-2 provides a brief description of the outcome measures in RA. Since different RA
patients show unique clinical presentations, no single variable accurately mirrors
every patient’s disease activity at any given point in time (Salomon-Escoto et al.
2011). Consequently, several composite indices have also been developed that
incorporate various individual core variables into a single score, such as the Disease
Activity Score With 28-Joint Counts (DAS-28) (Prevoo et al. 1995).

19



Chapter 2

Table 2-2 Outcome measures in rheumatoid arthritis

Measure

Description

Pain

Pain is the dominant complaint in patients with RA and can be used to predict long-term outcome (Malm et al. 2015).

Pain VAS has been widely used to assess pain in RA because of its simplicity and flexibility (Hawker et al. 2011).

Limitations to the use of pain VAS include: low-literacy populations and elderly people may have difficulty completing the pain VAS and it
cannot be administrated by telephone, limiting its usefulness in research (Hawker et al. 2011).

Pain numerical rating scales have been identified as a possible useful alternative (Hawker et al. 2011).

Physical

function

Physical function is usually referred to “the ability to move one’s body parts purposefully to achieve a task” (Hochberg et al. 2009).

In RA clinical trials, the HAQ is predominantly employed to assess physical function status (Orbai and Bingham 2015).

Evidence generally indicates an acceptable degree of psychometric properties of HAQ (Oude Voshaar et al. 2011).

Key shortcomings of the HAQ include low responsiveness, content coverage and density problems, and poor ability to detect extremes in
functioning (ceiling and floor effect problem) (Stamm et al. 2006; Adams et al. 2010; Oude Voshaar et al. 2015).

The PROMIS has taken an initiative to develop, validate, and standardise item banks to measure physical function (Cella et al. 2007).
Grounding on the PROMIS physical item bank, a 20-items physical function short form has been developed for patients with RA, which showed

excellent psychometric properties compared with the HAQ (Oude Voshaar et al. 2015).

Fatigue

Fatigue is intrusive, overwhelming, invisible symptom of the disease that can have a severe impact on patients’ quality of life (Carr et al. 2003).
The MAF, SF-36, FACIT, ordinal scales, POMS, and VAS have a reasonable evidence of validation for measuring fatigue in RA (Hewlett et
al. 2007).

FACIT: Functional Assessment Chronic lliness Therapy-Fatigue; HAQ: Health Assessment Questionnaire; MAF: Multidimensional Assessment of Fatigue scale; POMS:
Profile of Mood States; PROMIS: Patient-Reported Outcomes Measurement Information System (PROMIS); SF-36: Short Form 36-Item Health Survey; VAS: Visual

Analog Scale
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Table 2-2 (Continued)

Measure Description
Patient/ = The patient/physician global assessment are simple patient-completed or provider-completed VAS, measuring the overall way RA affects
physician the patient at a point in time.
global = Rating disease activity by this method is practical for use in the clinic as long as training for clinician or patients is not highly required
assessment (Anderson et al. 2011).

= Patient global assessment may be influenced by the patient literacy level and has inadequate agreement level with provider global

assessment, indicating that patient perceptions of disease activity may be different with those of provider (Makinen et al. 2008).

Swollen » The swollen joint count is related to the amount of inflamed synovial tissue, and the tender joint count is linked more with the level of pain

/tender joint

counts

provoked by palpation.
The 28-joint count was recommended to quantify tender and swollen joint count (Anderson et al. 2012).

Joint counts generally have been recognised to be poor in term of reproducibility and relative efficiency (Sokka and Pincus 2005).

Acute phase

The Creative protein (CRP) and erythrocyte sedimentation rate (ESR) are the recommended (Aletaha et al. 2010) and universally employed

reactants acute phase reactants to assess disease activity in clinical trials (Salaffi and Ciapetti 2013).
= Acute phase reactants have poor prognostic value for disability (Malm et al. 2015), and may not change despite clinical improvements
(Sokka and Pincus 2005).
Radiography = Conventional radiography is considered the standard method in examining the degree of anatomical abnormalities in RA (Heidari 2011).

Ultrasound and magnetic resonance image are the best to predict the progression to clinical RA from undifferentiated inflammatory arthritis
(Colebatch et al. 2013).
Joint structural damage shown in radiography has little predictive value for disability (Pincus 2006), and has diminished in the context of

modern treatment (Carpenter et al. 2017).
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2.2.6 Management of rheumatoid arthritis

While there is currently no cure for RA, management of this autoimmune disease
aims to improve disease, physical and psychosocial outcomes (NICE 2018). To
achieve these goals, the National Institute for Health and Care Excellence (NICE)
has provided guidance for the management of RA and recommends that people with
RA should have access to support from a diverse group of health professionals
within the multidisciplinary team (e.g. rheumatologists, physiotherapy, and
occupational therapy) (NICE 2018). This model of care is considered the best
clinical practice and is recommended by 60% of the current treatment guidelines for
RA (Mian et al. 2019). Despite widespread recommendations for the
multidisciplinary approach, there is a lack of consensus on the setting, content and
format of this management approach. Furthermore, a recent systematic review and
meta-analysis which investigated the effectiveness of multidisciplinary team care
found limited evidence regarding disability, disease activity, or quality of life in
people with RA (Bearne et al. 2016). This review highlighted the importance of new
research investigating the optimal composition and cost-effectiveness of

multidisciplinary care for RA patients.

Although there is no standard management approach for RA, current management
is based on a combination of pharmacological and non-pharmacological

approaches.
2.2.6.1 Pharmacological management

Pharmacological approaches to RA management depend on combinations of
different medications. First-line treatment includes nonsteroidal anti-inflammatory
drugs (e.g. naproxen) and glucocorticoids (e.g. prednisolone) which aim to relieve
pain and decrease inflammation. The second-line treatment includes Disease
Modifying Anti-Rheumatic Drugs (DMARDs) that focus on the suppression of
disease activity by targeting the underlying disease process. There are two main
types of DMARDSs, including conventional (non-biological) and biologics (Guo et al.
2018). Conventional DMARDs include methotrexate, leflunomide,
hydroxychloroquine and sulfasalazine. Biological DMARDs include Tumour
necrosis factor inhibitors (TNF) such as etanercept (Enbrel), infliximab (Remicade),

and adalimumab (Humira); and non-TNF biologics such as T-cell targeted therapies
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(e.g. Abatacept), IL-6 inhibition (e.g. Tocilizumab) and B-Cell depletion and inhibition
antibodies (e.g. Rituximab). Several reviews have been conducted that demonstrate
the effectiveness of second-line treatments in early and established RA (Nam et al.
2017; Hughes et al. 2018).

Although there are many clinical guidelines for RA management, a recent
systematic review of RA management guidelines concluded that five general
principles should be followed for the effective pharmacological management of RA
(Mian et al. 2019). These include starting with DMARDs as soon as possible after
the diagnosis, using methotrexate as an initial treatment option, monitoring disease
activity regularly, providing biological DMARDs for patients with persistent, active
disease who have already received methotrexate, and achieving remission or low
disease activity. However, the choice of treatment relies on several factors such as

patients' tolerability, disease progression, availability of medication and cost.
2.2.6.2 Non-Pharmacological management (rehabilitation care)

Despite the effectiveness of the drugs available to people with RA, functional
disability still persists. Cohort reports from the rheumatology literature on the subject
of RA patients treated with DMARD and biological agents have documented that a
considerable percentage (53%) exhibited residual disability (Karpouzas et al. 2017),
and functional disability can deteriorate despite suppression of disease activity (Seto
et al. 2013). These observations suggest that people with RA continue to experience
physical, psychological and social participation consequences; thus, they are in
need of long-term care, consisting not only of drug therapy but also rehabilitation
(Vliet Vlieland 2003; Hammond 2004b; Vliet Vlieland 2007). The majority of clinical
guidelines for the management of RA, therefore, emphasise the use of rehabilitation
care in addition to the use of drug therapy (Mian et al. 2019). Rehabilitation care of
people with RA aims to manage the consequences of disease. Although there is no
fully agreed or widely used definition or model of rehabilitation, rehabilitation can be
defined as “an educational, problem-solving process that focuses on activity
limitations and aims to optimise patient social participation and well-being, and so
reduce stress on carer/family” (Wade 2005). In rheumatology, a structured approach
to rehabilitation management was proposed by Stucki and Sangha (1998) and
modified by Steiner et al. (2002). This approach has several advantages as it

comprehensively reviews the consequences of disease, relates specific problems
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to relevant factors, defines the goals for therapy, and improves interventions by
linking them to results during the rehabilitation process (Steiner et al. 2002).

In rheumatology literature, there are review studies that provide a summary of
different rehabilitation interventions for patients with RA (Vliet Vlieland 2003;
Hammond 2004b; Christie et al. 2007; Vliet Vlieland 2007). These reviews have
concluded that the evidence to support both the short-term and long-term effects of
the majority of rheumatology interventions is lacking, and that there is a shortage of
studies that compare the different attributes of rehabilitation interventions. However,
recent systematic reviews have indicated strong evidence for the beneficial effects
of patient education, self-management, and cognitive behavioural approaches
among RA patients (Carandang et al. 2016; Siegel et al. 2017). Hammond (2004b)
recommended six types of interventions for RA based on their potential to improve
physical, psychological, self-efficacy and pain reduction. Examples of rehabilitation
interventions reported by Hammond (2004b) are presented in an adapted format in
relation to the ICF framework (Table 2-3). Importantly, each intervention strategy is
not mutually exclusive. Moreover, Hammond (2004b) recommends the use of
cognitive behavioural education interventions to gain long lasting improvement in

function.

Table 2-3 Examples of rehabilitation interventions in relation to the International

Classification of Functioning, Disability and Health (ICF) domains

ICF domains Example of intervention

Impairment Strengthening exercises

Physical modalities (e.g. thermal and electrical

Functioning therapy)

and disability  Activities and ADL assessment and training
participation Work and leisure interventions
Environmental Provision of orthosis and prostheses

Context Adaption of home or work environment
Personal Cognitive behavioral therapy

Patient education and self-management

ADL: Activities of Daily Living
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The reviews of rehabilitation interventions for people with RA vary considerably in
their scope, which also makes it difficult to produce a uniform list of all rehabilitation
interventions. However, the ICF model allows a reasonable classification of the
focus or target of any intervention (Wade 2005). Based on a newly developed
classification, namely “The World Health Organization’s International Classification
of Health Interventions (ICHI)” (Fortune et al. 2018), these intervention can be
grouped into (i) body system and function (ii) activity and participation (iii)
environmental and (iv) health-related behaviours. The ICHI is not yet finalised and
still being tested in different countries and contexts, but based on preliminary
evidence, it has the potential to facilitate the classification of rehabilitation
interventions in rheumatology, as well as enhance the ability to explore and
understand the effects of different attributes of rehabilitation interventions.

2.2.7 Summary

RA is a chronic systemic autoimmune disease that mainly affects the synovial joints,
particularly in the hands, and is associated with progressive disability,
socioeconomic burden and premature death. Patients with RA experience
difficulties performing ADLS, as hand function plays an essential role in this. The
next section of this thesis will therefore provide a critical review of hand function in
RA.

2.3 Part 2: Hand function in rheumatoid arthritis

This section of the background presents and critically reviews research evidence on
hand function in RA. Initially, the nature of hand involvement in RA and its impact
on functional abilities of the hands are discussed. The concept of hand function in
relation to the WHO’s ICF (WHO 2001) and the validity of the ICF core sets for
assessing hand function in RA are also discussed. This is followed by an
examination of the approaches used to evaluate hand function in RA. Finally,
rehabilitation interventions targeting the hand in RA are outlined and the factors that
may influence hand function in RA are then discussed in relation to the ICF domains.

This section concludes with a summary of the literature review.
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2.3.1 Hand involvement in rheumatoid arthritis

Hand involvement is the classic early sign of RA and the issues with the hand joints
and tendons is well documented in 75% of people with RA (llan and Rettig 2003).
The major cells affected by RA are the synovial and cartilage cells (Scott et al. 2010).
The inflammatory response in the synovium and pannus formation results in the
destruction of the articular cartilage and capsule (Smolen and Steiner 2003; Sharif
et al. 2018). During the active phase of RA; pain, swelling and limitation of motion
of the MCP and interphalangeal (IP) joints can occur in the hands. Synovitis within
the MCP joints may result in the weakening of the dorsal and radial structures and
the collateral ligaments can become lax, which in turn may decrease radial deviation
of the wrists and associated ulnar deviation of the fingers (Khurana and Berney
2005). The IP joint involvement can present as various deformities with examples
being boutonniere and swan neck deformities, which occur because of ligamentous
loosening. A boutonniere deformity develops when the central slip of the extensor
tendon is lax, together with concomitant volar displacement of the lateral bands. In
a boutonniere deformity, there is flexion at the PIP joint and hyperextension at the
distal interphalangeal (DIP) joints. A swan neck deformity is a result of
hyperextension at the PIP joints and flexion at the DIP joints (Khurana and Berney
2005; Soeroso 2006). This deformity may occur due to disruption of the extensor
tendon at the DIP, with secondary shortening of the central extensor tendon
(Soeroso 2006). The rheumatoid thumb can show similar effects including flexion
deformity at the MCP joint and hypertension of the IP joint (Sharif et al. 2018).

The involvement of the wrist is common in people with RA and affects up to 50% of
patients within the first two years after the onset of the disease, with an increase of
up to 90% after ten years (Trieb and Hofstatter 2009). Typical wrist deformities
include volar subluxation of the hand, together with a sliding at the radiocarpal joint
and carpal bones radial deviation (llan and Rettig 2003; Feist and Burmester 2013).
The stability of the wrist is supported by soft tissue (e.g. the radiocarpal ligaments,
intercarpal ligaments) and since RA majorly affects the synovium, many of these
stabilising structures are affected (llan and Rettig 2003; Trieb and Hofstatter 2009).
The resulting instability and mechanical tension of the ulnar head can ultimately
cause the rupture of carpal extensor tendons (llan and Rettig 2003; Feist and
Burmester 2013). Moreover, tenosynovitis in the wrist can result in increasing

pressure within the carpal canal, leading to carpal tunnel syndrome, and ulnar nerve
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entrapment (Chim et al. 2014). Figure 2-3 shows the typical deformities due to
involvement of the hand in RA.

The inflamed synovium may infiltrate the tendons surrounding the capsule which
causes tenosynovitis. This may cause tendon dissolution and the further weakening
of the tendons that cross over the bony spicules, with a resultant increase in the
possibility of tendon rupture (Kim and Jung 2007). The distal end of the ulna is the
most frequent site for extensor tendon rupture. People with RA may suddenly lose
finger extension or flexion because of tendon rupture (Soeroso 2006). Trigger finger
can also occur due to synovial proliferation, which leads to nodule formations on the
tendons, and subsequently trapping the tendon in a flexed position (Khurana and
Berney 2005).

Figure 2-3 Patient with rheumatoid arthritis presenting with a radial deviation (right
wrist), swan-neck deformity (digits 3 right and 5 both sides) and boutonniere
deformity (digits 2—4 left). Reproduced with permission from Oxford University Press

(Oxford Textbook of Rheumatology) in Feist and Burmester (2013).

2.3.2 The impact of rheumatoid arthritis on hand function

Hand impairment and functional disability are common features of RA (Romero-

Guzman et al. 2016; Su et al. 2017). A considerable percentage of patients develop
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hand deformity during the first and second years of RA (43%, 56% respectively)
(Johnsson and Eberhardt 2009). Most predominant deformities are due to ulnar
deviation of the MCP joints (Adams et al. 2004; Adams et al. 2005a; Johnsson and
Eberhardt 2009), boutonniere and swan neck deformity (Eberhardt et al. 1991,
Johnsson and Eberhardt 2009) and Z-deformity of the thumb (Feist and Burmester
2013). Despite the remarkable advances in the pharmacotherapy of RA, a recent
longitudinal study reported that hand deformities persisted and still progressed over
time among RA patients actively treated with biological and non-biological DAMRDs,
even when the RA was well controlled (Toyama et al. 2014). A recent cross-
sectional study reported that more than 70% of RA patients actively treated with
biological and non-biological DAMRDs, and with a mean disease duration of 11.72
(SD 8.29), presented at least one wrist or hand deformity (Rodrigues et al. 2019).

Deficits such as reduced grip strength and ROM have been also reported in the
early stage of RA (Adams et al. 2004; Adams et al. 2005a; Bjork et al. 2006; Bjork
et al. 2007; Goodson et al. 2007; Odegard et al. 2007; Rydholm et al. 2018).
Moreover, women with RA have reported lower pressure pain thresholds and
hyperalgesia (Friden et al. 2013). Impairments of the dominant hand is reported to
be greater than the non-dominant hand (Adams et al. 2005a), and men are reported
to have greater impairments than women (Bjork et al. 2006; Ahlmén et al. 2010).
Despite the above, the relevance of dominance in the development of hand
impairments is still debated amongst researchers (Mody et al. 1989; Eberhardt et al.
1991; Adams et al. 2005a; Ebru et al. 2013).

Deformities, together with loss of ROM and strength, can have a major impact on
hand function and, consequently, the ability to accomplish daily life activities (Adams
et al. 2004; Bjork et al. 2006; Hornberg et al. 2007; Johnsson and Eberhardt 2009).
Current observational studies have reported that hand function outcomes were
substantially worse when compared to healthy referents, although patients had low
disease activity (Bjork et al. 2007; Erol et al. 2016; Kinikli et al. 2016; Packer et al.
2016; Romero-Guzman et al. 2016; Sferra da Silva et al. 2018). Few published
studies have also considered the longitudinal hand functional abilities in the RA
population (van Lankveld et al. 1998; Dellhag and Bjelle 1999; Bjork et al. 2006;
Eberhardt et al. 2008; Toyama et al. 2014; Thyberg et al. 2016; Rydholm et al. 2018;
Bremander et al. 2019). However, most of these studies had methodological

problems (e.g. small sample sizes and recruiting participants with varying disease
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duration), thus compromising the findings. Another challenge in understating the
impact of RA on hand function over time is that the majority of these studies
employed generalised health outcome measures such as the Health Assessment
Questionnaire (HAQ) or had a narrow scope focusing on hand impairment measures
such as grip strength and ROM. In short, a generalised measures of disability may
not reflect what an individual can do with their hands on a daily basis. Furthermore,
these measures are unlikely to detect and assess changes in hand function over
time (Adams et al. 2010). Indeed, Waljee et al. (2010) argued that hand impairment
measures do not capture the full extent of patient disability. Although the
progression of hand function over time remains unclear, recent longitudinal studies
conducted among RA patients treated with current intensive therapeutic regimes
have demonstrated that hand function deteriorated progressively, even in patients
in remission or those with low disease activity (Johnsson and Eberhardt 2009;
Toyama et al. 2014; Rydholm et al. 2018; Bremander et al. 2019).

Hand function in RA is multifactorial and influenced by personal and environmental
factors (Chung et al. 2011; Andrade et al. 2016). Therefore, functional ability in the
hand cannot be isolated from the individual context, the experiences of the disease
process nor the psychological impact of the disease. Comparative studies on the
impact of RA have reported that disease severity, extra-articular manifestations,
functional disability, and quality of life tend to be different across countries (Adebajo
and Reid 1991; Drosos et al. 1992; Veerapen et al. 1993; Hameed and Gibson 1996;
Dadoniene et al. 2003). Similarly, hand function outcomes in RA also tend to vary
between countries (Chung et al. 2011; Su et al. 2017). A study comparing British
and Chinese patients with early RA reported that, comparatively, the Chinese group
showed higher disease activity, less satisfaction of their hands’ appearance, greater
dominant hand deformity and less overall hand function when measured with the
Michigan Hand Outcomes Questionnaire (Su et al. 2017). As the aforementioned,
evidence has generally shown that the expression and impact of RA differs between
countries, it implies that country-specific factors such as socioeconomic and
healthcare system related factors might contribute to the burden of the disease, and
subsequently influence hand function outcomes. Accordingly, the available data
regarding the impact of RA on hand function may not reflect or contribute to the

understanding of the impact of RA on hand function in a specific context.
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It is noteworthy that most of the available studies on hand function in RA were
carried out in high-income countries, particularly Western countries, which leaves a
gap in the understanding of this phenomenon in developing and non-Western
countries. Similarly, several reports have also highlighted the scarcity of
epidemiological studies on RA in developing and non-Western countries (Halabi et
al. 2015; Ally et al. 2016). This is coupled with the fact that RA patients from
developing countries are often diagnosed late, have limited access to therapy and
usually present with active disease (Halabi et al. 2015; Ally et al. 2016). Therefore,
hand functional problems are likely to be more severe among patients from low-
income and developing countries, since these countries have fewer resources to

manage the medical, social and surgical consequences of uncontrolled RA.

In summary, despite new drug advances and targeted medical treatment, hand
function problems persist and are exacerbated progressively overtime. Many ADLs
require hand use, and this makes hand function an important component of RA
disability. Johnsson and Eberhardt (2009) reported a great deal of loss of daily life
function among RA patients, as they depended on hand function. Therefore, it is
important to measure, interpret and evaluate hand function in clinical practice and
trials. Indeed, hand function tests have been found to be sensitive to treatment
response in RA (Eberhardt et al. 2008; Bremander et al. 2019), so this is now

possible to do.

2.3.3 The concept of hand function

Hand function depends on the complex interaction of anatomical integrity, mobility,
muscle strength, sensation, coordination and absence of pain (McPhee 1987). As
pointed out earlier, impairments in physical components (e.g. ROM, strength) of
hand function can lead to difficulties in accomplishing daily life activities. However,
there can also be psychosocial consequences due to impairment. For instance,
altered hand appearance and activity performance can lead to stress and a lack of
desire to engage in social contexts (Nicklasson and Jonsson 2012). Furthermore,
the function of the hand depends on the person and context (Kimmerle et al. 2003;
Black 2011; Nicklasson and Jonsson 2012). For that reason, hand function can be
defined as the ability to perform ADLs (Fowler and Nicol 2001) including physical,
psychological and social aspects of functioning (Engstrand 2016). Therefore, to

understand the limitations of hand function, it is important to consider the
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consequences of hand function limitations in connection to a specific context (Rudolf
et al. 2012). Furthermore, clinicians and researchers need to use a framework to
guide their hand functional assessment and therapy (Kimmerle et al. 2003). The ICF
provides a globally accepted, widely used and useful frame of reference to
understand hand functioning.

2.3.3.1 Representation of hand function guided by the International
Classification of Functioning, Disability and Health (ICF)

The ICF provides a global language and conceptual basis for the definition and
measurement of human health and disability. Human functioning according to the
ICF is the “dynamic interaction between a person’s health condition, environmental
factors and personal factors” (Figure 2-4) (WHO 2001). The ICF consists of two
parts (a) Functioning and Disability and (b) Contextual Factors (WHO 2001). The
Functioning and Disability part contains the following components; “Body Functions
and Structures (impairments)”, “Activity (limitations) and Participation (restrictions)”.
In the ICF model, activity is defined as the execution of a task or action by an
individual, whereas participation refers to the person’s involvement in a life situation.
Contextual Factors contains the components “Environmental Factors” and
“Personal Factors”, which can influence the interactions between impairments,

activity limitations and participation restrictions.

The ICF contains more than 1,400 categories, each allocated to the previous
components, except for the component “Personal Factors”, which has not yet been
classified. To determine which domains and categories of the ICF should be
addressed when assessing RA patients’ hand function, it is necessary to recognise
which components of the ICF are relevant to this population. Furthermore, since the
ICF classification is composed of more than 1,400 categories, it is predominantly
valuable as an academic tool, not as a daily practice tool. Therefore, to facilitate the
application of the ICF in clinical practice and determine the ICF categories relevant
to RA patients, a comprehensive ICF core set of recommended outcomes for RA
(Stucki et al. 2004) has been created. Additionally, the ICF core set of recommended
outcomes for hand conditions has also now been developed (Rudolf et al. 2010;
Rudolf et al. 2012).
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Figure 2-4 Interactions between the components of the International Classification
of Functioning, Disability and Health (ICF) (WHO 2001)

2.3.3.2 The validity of the International Classification of Functioning,

Disability and Health (ICF) core sets for hand function assessment

ICF Core Set for RA defines classical problems with functioning among patients
encountered in comprehensive assessments or in clinical studies (Coenen et al.
2006). Although the ICF core set for RA has been developed with the aim to create
a short list of ICF categories that are important for patients with RA (Stucki et al.
2004), it has several limitations. The ICF core set for RA outlines “what to measure”
but does not define “how to measure”, and more importantly, patient perspectives
were not included in its development (Stamm et al. 2005; Coenen et al. 2006). When
assessing daily functioning in patients with RA, it is essential to include the patient
perspective, since personal values for outcomes are known to vary between and
within patients and professionals (Hewlett et al. 2001; Hewlett 2003). Moreover,
subsequent qualitative studies have reported additional categories that are not
covered by the ICF core set (Stamm et al. 2005; Coenen et al. 2006). Furthermore,
a reliability study documented low to moderate interrater and intrarater reliabilities
(47% and 59% agreement, respectively) of the ICF RA core set (Uhlig et al. 2007).
Another responsiveness study by Uhlig et al. (2009) documented that the ICF RA

core set showed moderate responsiveness (i.e. only 20% of patients showed an
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improvement with at least one response level averaged through all ICF categories)
in RA patients treated with DMARDSs over a six-month period.

The content validity of the ICF RA core set has been tested by occupational
therapists (Kirchberger et al. 2007b), physiotherapists (Kirchberger et al. 2007a),
psychologists (Kirchberger et al. 2008), and physicians (Gebhardt et al. 2010) and
from these studies, it was concluded that the ICF RA core was not yet
comprehensive, as it was missing some categories (e.g. psychosocial). Chung et al.
(2011) evaluated the RA core sets for assessing the functional outcomes of the
rheumatoid hand in a sample of 142 RA patients and reported that the ICF RA core
set was less effective in assessing changes in hand function in patients with RA
over time. This is because the ICF RA core set was developed to describe general
functioning and disability, and specific hand related function and disability categories
might be missing from the ICF RA core set. From the evidence given above, it is
apparent that further investigations are warranted to revise the ICF RA core, to
enhance content validity and reliability and ensure hand function categories are fully

considered.

The comprehensive and brief ICF core set for hand conditions was developed,
employing three phases including a systematic literature review, qualitative focus
groups study and experts consensus (Rudolf et al. 2010; Rudolf et al. 2012). The
ICF core set for hand conditions does not focus on a determined health condition
but refers to the body part (i.e. hand). This core set facilitates the description of hand
function in clinical practice by providing a list of categories relevant to people with
hand injury and disorders. Although the ICF core set for hand conditions was limited
in terms of defining “how to measure” the included outcomes, an assessment set
for functioning based on the brief ICF Core Set for hand conditions has recently
been developed based on a systematic literature review and experts consensus
(Kus et al. 2017). This will facilitate the assessment and the comparability of hand

functioning-related information.

Whilst the views of German patient were included in the qualitative phase of the
development of the ICF core set for hand conditions, it is not clear whether those
patients also included people with RA. Therefore, it has the following limitations (i)
it is possible that the perspectives of RA patients regarding hand functioning have

not been considered and (ii) German views may not be representative of the wider
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community. This is because the choice and meaning of hand usage and activity are
influenced by sociocultural values and beliefs (Black 2011). In people with hand
osteoarthritis (OA), Thumboo et al. (2017) reported differences in perspective
between Asian and European individuals in relation to hand function. Furthermore,
qualitative evidence has shown that contextual factors including personal and
environmental factors are important in relation to hand functioning among RA
patients with hand deformities (Nicklasson and Jonsson 2012). These factors may
differ from one context to another. For example, poverty as an environmental factor
that could affect functioning in RA people was not addressed in the European
context (Stamm et al. 2014), but was an important concept in the African context
(South Africa) (Schneider et al. 2008). Studies that have aimed to validate the
comprehensive and brief ICF core set for hand conditions have mostly included
patients with hand injuries, with no information given about whether the participants
included RA patients (Kus et al. 2011; Kus et al. 2012). Although these studies have
demonstrated the validity of the ICF core set for hand conditions, it was found that
additional categories such as sleep function and individual attitudes toward others
were not covered. To the author’s knowledge, the validity of the ICF core set of hand

conditions in RA has not yet been established.

To date, the literature lacks a qualitative study explicitly designed to explore the
concepts of hand functioning important for people with RA. While many problems
might be common among patients with hand conditions, patients’ experiences are
different (Stamm et al. 2014), and some problems are unique to the individual and
context (Nicklasson and Jonsson 2012). Consequently, researchers and clinicians
should consider their patients’ perspective of meaningful hand function to identify

“‘what to measure”, as opposed to solely using the ICF core sets currently available.

2.3.4 Assessment of hand function in rheumatoid arthritis

Although clinical assessment of hand function and disability remains complex and
debateable (Goodson et al. 2007; Waljee et al. 2010), it is essential to measure the
progression of hand disability in RA to understand the impact of the disease,
determine the treatment strategies and evaluate the interventions. The term
functional assessment has been used to represent a wide range of assessment
techniques and is often used inconsistently (Kimmerle et al. 2003). Using the ICF

terms, RA patients’ hand function limitations are evaluated by measuring
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impairments (i.e. ROM, grip strength and dexterity), whilst those in hand activity are
documented using performance-based and patient-reported outcome measures
(PROMS) (Poole 2019).

Hand impairment measures focus on reflecting the consequences of the disease at
the bodily musculoskeletal level. Although impairment measures are relatively
simple to obtain, they are reported to be limited in demonstrating how well patients
perform their ADLs and, to some degree, they do not often capture the full extent of
patient disability (Waljee et al. 2010). For RA patients, the level of disability in daily
life may be of greater importance than the level of impairment (van Lankveld et al.
1998; Nicklasson and Jonsson 2012). Reports in the literature have provided
contradictory results regarding whether hand impairments and activity limitations
are linked or not. For instance, Adams et al. (2004) suggested that grip strength is
an accurate indicator of upper limb ability in early RA. Similarly, Andrade et al. (2016)
reported that grip strength was associated with upper limb activity limitations,
however, Goodson et al. (2007) documented that pinch and grip strengths only have
weak associations with hand activity limitations. Discrepancies reported in the
literature may be a result of the differences between assessment methods and study
populations. The relationship between hand impairments and activity limitations or
participation restrictions is complex; minor limitations in hand impairment may lead
to substantial activity limitations or participation restrictions, but major limitations
may not. As a result, it is important to assess not only hand impairments, but also

the impact of the hand impairment on individuals’ hand activities and participation.

Performance-based measures such as the Jebsen Taylor Hand Function Test
(Jebsen et al. 1969) and Grip Ability Test (GAT) (Dellhag and Bjelle 1995) require
patients to perform prescribed functional tasks. In contrast, PROMs are subject-
completed questionnaires which require the patient to rate his/her overall
performance on a predetermined set of functional tasks. Examples of these
measures include the Cochin Hand Function Scale (Duruoz et al. 1996), and the
Michigan Hand Outcomes Questionnaire (MHQ) (Chung et al. 1998).

There has been an ongoing debate regarding the relative advantages of
performance-based versus self-report approaches for hand function assessment
(Metcalf et al. 2007). Theoretical advantages of performance-based measures,

when compared with self-report questionnaires, were shown to include better
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reproducibility and less susceptibility to external influences such as culture,
language, and education (Goodson et al. 2007; Metcalf et al. 2007). However,
performance-based measures include tasks that supposedly simulate real life tasks,
although these might not be meaningful to the patients’ real life tasks (Metcalf et al.
2007). The results obtained are effort dependent, which may be influenced by mood.
In addition, these measures cover a narrow spectrum of hand functioning (Stamm
et al. 2004b), and often do not account for important end points such as pain and
patient satisfaction (Waljee et al. 2010). In addition, they may not reflect the patient’s
ability to carry out ADLs (Fowler and Nicol 2001).

In contrast to performance-based approaches, PROMs of hand function do not
require special equipment, are easier to administrate and are self-administered with
the advantage of eliminating observer bias. These questionnaires represent the
patients' perception of their hand function, and allows for the identification of
functional deficits and the establishment of patient-centred care (Naughton and
Algar 2019). In rheumatology practice, self-reported questionnaires have enjoyed
increasing use during the shift towards patient-centred care (Gossec et al. 2015).
Despite an increase in the use of hand function PROMs by clinicians and
researchers, there is a belief among some practitioners that the information obtained
through PROMs is subjective, less reliable and not as accurate as that obtained
from performance-based measures (Michener and Leggin 2001). This is because it
is often argued that the validity of PROMs is threatened by a self-reporting bias, in
which patients respond to questions inaccurately or falsely (Althubaiti 2016). The
issue of self-reporting bias has been widely discussed in healthcare research and
there are many reasons individuals might offer biased estimates of self-assessed
hand function, ranging from misunderstanding questionnaire items due to reading
difficulties to social-desirability bias (respondents want to present themselves in a
positive light) (Metcalf et al. 2007). Current evidence suggests that PROMs of hand
function are also liable to be influenced by the patent’s socioeconomic factors (e.g.
education and income) and dominant hand involvement (Finsen 2015; Kachooei et
al. 2015). Consequently, respondents may overestimate or underestimate their
hand functional abilities, which introduces measurement error into reported
outcomes. However, the assumption that PROMs may be less reliable compared to
performance-based measures is misguided, as both types of measurements can

suffer from the same threats to reliability (Metcalf et al. 2007). If any form of self-
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reported or performance-based measure is badly designed with poor psychometric
properties, it will not provide reliable data. Existing evidence suggests that several
PROMs that are designed to evaluate hand function have desirable psychometric
properties, including a relatively high level of reliability (Wormald et al. 2019).

Indeed, both approaches (self-report and performance-based) to hand functional
assessment have advantages as well as limitations. Studies among RA patients that
have compared self-reported and performance-based measures of hand function
have reported a low to high association between the two approaches (O'Connor et
al. 1999; Adams et al. 2004; Sahin et al. 2006). This suggests that these measures
do not provide equivalent information about a patient’'s hand functional status.
Therefore, on interpreting performance-based measures, clinicians should be
mindful that changes in performance-based measures might not be reflected by
similar changes in self-report measures. In fact, it was suggested that performance-
based measures can complement self-report ones in clinical practice (Rallon and
Chen 2008). Rallon and Chen (2008), however, pointed out that self-reported
measures are adequate to evaluate a patient’s hand function, as they offer simple
and inexpensive ways of obtaining unique piece of information that represent the
patient’s perspective. However, it is challenging to determine which PROMs should

be selected to evaluate hand function in RA within a specific context.

2.3.4.1  Selection of hand function Patient Reported Outcome Measures
(PROMSs)

There is a wide variety of PROMs that evaluate hand function in rheumatic hand
conditions. Some of these are generic such as the HAQ (Fries et al. 1982) and the
Arthritis Impact Measurement Scales (AIMS and AIMS2) (Meenan et al. 1980;
Meenan et al. 1992), which include items on the use of the hands. However, these
measures are limited to a few items, due to the large scope of the assessment, and
were not originally designed to assess the hand (Aktekin et al. 2011; Poole 2011).
O'Connor et al. (1999) argued that generalised measures such as the HAQ are not
sensitive enough to accurately represent hand function and disability in day-to-day
tasks. Reports more recently conducted have shown that generalised measures are
less responsive when compared with hand performance measures and hand
specific self-reported questionnaires (Eberhardt et al. 2008; Adams et al. 2010).

However, more specific outcome instruments such as the Cochin Hand Function
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Scale (Duruoz et al. 1996), the Michigan Hand questionnaire (MHQ) (Chung et al.
1998), the Disabilities of the Arm, Shoulder and Hand (DASH) (Hudak et al. 1996),
and the shortened version of the DASH (QuickDASH) are valid measures for
assessing hand function in patients with RA (Poole 2019).

There is a lack of consensus about what constitutes the most appropriate PROMs
for measuring hand function in rheumatic hand conditions (Klokker et al. 2016).
However, determining the most appropriate self-report tool is guided by the
psychometric properties of the tool, its relevance to the patient, and feasibility (Boers
et al. 2014; Naughton and Algar 2019). There have already been efforts to review
the literature on the outcome measures used in the context of hand injury and
disorders (Changulani et al. 2008; Schoneveld et al. 2009; van de Ven-Stevens et
al. 2009; Wormald et al. 2019). While these reviews provided valuable information
about the purpose and psychometric properties of several outcome measures, they
are limited in providing RA specific data. However, a scoping search identified two
relevant review studies reporting the psychometric properties of hand function
PROMs used in the arthritis population (Poole 2003; Poole 2011). According to
these reviews, PROMs used with the arthritis population generally lack
psychometric testing and vary in feasibility. However, both reviews are outdated and
presented evidence of the measurement properties of only a few outcome measures
based on data available from the arthritis population in general, not specific RA
evidence. Besides, these reviews were not conducted systematically and did not
use a quality assessment of the evidence, thus, their results are not conclusive.
Therefore, a systematic review protocol has been developed and published to
describe hand function PROMs used with RA population, which appraises their
methodological quality and psychometric properties using an up-to-date method
(Arab Alkabeya et al. 2019b). The published content of this protocol is provided in
Appendix B. Notwithstanding, a recent review demonstrated that the DASH (Hudak
et al. 1996), QuickDASH (Beaton et al. 2005), and MHQ (Chung et al. 1998) have
the best-published psychometric properties across different patient populations
including RA (Wormald et al. 2019).

It is important that hand function PROMs used in clinical practice or trials
demonstrate adequate measurement properties, such as validity and reliability, for
the population they intend to assess. Validity is related to the degree to which a

PROM measures the construct it is intended to measure. The Consensus-based
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standards for the selection of health status measurement instruments (COSMIN)
(Mokkink et al. 2010) distinguish three aspects of validity including:

I) Content validity: The degree to which the content of a PROM is an adequate
reflection of the construct to be measured. Content validity includes face
validity (the degree to which (the items of) a PROM indeed look(s) as though
they are an adequate reflection of the construct being measured).

ii) Construct validity: The degree to which the scores of a PROM are consistent
with hypotheses (e.g., relationships to scores of other instruments or
measures) based on the assumption that a PROM validly measures the

construct being measured.

iif) Criterion validity: The scores of a PROM are an adequate reflection of a

“gold standard”.

Content validity is the most important measurement property that should be
considered when a questionnaire is selected as an outcome measure. It is essential
to ensure that an instrument measures all the relevant aspects of an outcome or
construct (Terwee et al. 2018). The content of hand function PROMs commonly
used in hand therapy practice (including those used with RA patients) vary widely in
terms of the concepts included, and how they address the functioning of the
impairment, activity and participation level, with limited consideration of
environmental factors (van de Ven-Stevens et al. 2015). Previous studies conducted
to link hand function PROMs to the ICF categories or ICF core set for hand
conditions reported that none of the existing measures fully cover all the domains of
functioning (Coenen et al. 2013; Farzad et al. 2014; Naughton and Algar 2019).
Coenen et al. (2013) demonstrated that hand function PROMs generally capture
only parts of the functioning aspects important to patients with hand injuries. Oksuz
et al. (2017) reported that the DASH, QuickDASH and MHQ reflect 30%, 16.32%
and 10.2%, respectively, of problematic hand activities for Turkish people with a
hand injury. Therefore, existing hand function PROMs may not capture all aspects
of hand functioning important for patients with RA. Whilst new measures specifically
designed to assess aspects of hand functioning that are important for patients with
RA could be developed, the development and validation of new measures is a time
consuming and expensive process. Furthermore, considering the individual and

cross-cultural variations in hand use (Black 2011), it is difficult to construct a
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guestionnaire that encapsulates all hand activities (Oksuz et al. 2017). A preferable
approach might be to qualitatively examine RA patient’s perspectives of hand
functioning which will facilitate the selection of the most appropriate measure. To
date, no qualitative study has been explicitly designed to explore the perspectives
of RA patients regarding this important issue.

Although the published literature including RA patients has been devoted to
understanding underlying hand impairments or activity limitations, it is also
necessary to evaluate the impact of hand-use difficulties on individuals’ participation.
One qualitative study that recruited patients with experience of living with hand
deformities due to RA indicated that there is no direct relationship between the
experience of participation and the capacity to perform hand activities (Nicklasson
and Jonsson 2012). Therefore, participation outcomes in relation to hand use must
also be assessed and not predicted implicitly from other levels of assessments. To
the author’s knowledge, no reviews have recognised instruments that assess RA
patients’ participation in relation to hand-use difficulties. This could be related to the
fact that activity and participation components are considered as one category in
the ICF with a lack of distinction between their definitions (Piskur et al. 2014). This
would make it difficult to clearly operationalise these different concepts in
measurements (Farzad et al. 2014). Studies which have investigated the content of
hand function PROMs such as the DASH and MHQ have reported that these
measures have addressed both activity and participation level of hand functioning
(Metcalf et al. 2007; Dixon et al. 2008; Farzad et al. 2014). Therefore, currently
available self-report questionnaires allow the researchers and clinicians to assess

not only hand-related activity limitations, but also aspects of participation restrictions.

Finally, the feasibility of an instrument in terms of availability, administrative burden
and interpretability is considered crucial in the selection of measures (Boers et al.
2014). Therefore, in the hand therapy field, the use of hand function PROMs
guestionnaires that can be integrated into daily practice with a low administrative
burden is recommended, and it is also advised that patients are able to complete

them easily and quickly (Marks 2020).
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2.35 Rehabilitation of hand function in rheumatoid arthritis

Rehabilitation interventions targeting the hand in RA are used to help individuals
maintain functional performance during ADL, mediate symptoms and prevent
deformities (Bobos et al. 2019). These include treatments such as exercise, splints
(orthosis), physical agent modalities (e.g. electro-therapy and thermal modalities),
joint protection and provision of adaptive equipment, although the amount of
evidence supporting the effectiveness of these treatments is insufficient (Beasley
2012). Recent systematic reviews which examined the effect of joint protection
programmes (Bobos et al. 2019) and exercise interventions (Williams et al. 2018)
on hand function among RA patients reported a lack of evidence and stated that it
IS not currently possible to establish a conclusive answer on the effectiveness of
these interventions. However, these reviews have reported that the results of
randomised control trials (RCTs) generally support the use of these interventions for
improving hand function in RA. In contrast, the results of RCTs generally do not

support the use of splints for the treatment of RA in hands (Healy et al. 2018).

Although the importance of hand function in RA is generally acknowledged, there is
little evidence regarding the optimal content and mix of rehabilitation interventions
targeting the hand. This lack of knowledge can be explained by the complexity of
hand function problems among RA patients. In cross-sectional studies, it was
concluded that multiple variables might cause and explain hand functional disability
in people with RA (Chung et al. 2011; Andrade et al. 2016). Therefore, improvement
of hand function in the RA population requires the consideration and comprehension

of many factors that play a role in obtaining and maintaining hand function in ADL.
2.3.5.1 Factors associated with hand function in rheumatoid arthritis

The limitations of hand function in ADLs among RA patients are often accompanied
by a combination of impairments that are classed as body functions and structures
on the ICF such as ROM, strength and pain. Moreover, contextual factors
(environmental and personal) may play an imperative role in the occurrence and
impact of hand function problems. Several studies have reported on the impairment
variables which are associated with hand function in RA patients (Adams et al. 2004,
Sahin et al. 2006; Eberhardt et al. 2008; Ozeri et al. 2008; DedeoGLu et al. 2013;
Durmus et al. 2013; BiRcan et al. 2014; Erol et al. 2016; Kinikli et al. 2016). Although

these studies have reported an association between hand function and impairment
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variables, the strength of this reported association was not consistent and
contradictory findings were noticed. For instance, Adams et al. (2004) reported a
strong negative correlation (r=—.810, p<.001) between dominant hand power grip
strength and hand function, as measured by Disabilities of the Arm, Shoulder and
Hand (DASH). Whereas Kinikli et al. (2016) reported a moderate correlation
(r=—.432, p=.019) between dominant hand power grip strength and hand function,
as measured by Duruoz Hand Index (DHI). Belghali et al. (2017) and Birtane et al.
(2008) reported no association (p>.05) between hand function and hand radiological
(X-ray) changes, whereas Dogu et al. (2013) and Ozeri et al. (2008) reported a weak
to moderate correlation (r=.231, p=.03; r=.517, p=.019; consecutively). Differences
in outcome measures, methodological approaches, patients’ characteristics and

sample size might explain the variation in the reported results.

With RA patients, quantitative and qualitative evidence suggest that environmental
and personal factors are crucial in determining the limitations of hand function in
ADL. A cross-sectional study of 81 RA patients demonstrated that work activity, as
an independent environmental variable was associated with hand-related activity
limitations (Andrade et al. 2016). In a qualitative study, RA patients with hand
deformities stated that social environmental attitudes negatively affected their
participation (Nicklasson and Jonsson 2012). Similarly, a qualitative study by Stamm
et al. (2010) indicated that environmental factors were reported by RA patients to
affect their everyday activities. Although published qualitative reports have identified
different categories of environmental factors which influence RA patients overall
functioning (Stamm et al. 2005; Coenen et al. 2006; Stamm et al. 2014), the relative
importance and influence of these factors might vary according to the settings and
culture and, to date, this has not yet been explored or reported. Furthermore, the
identified environmental factors are related to the RA patients overall functioning

and might not provide specific hand related data.

WHO describes personal factors as internal factors, which ‘may include gender, age,
coping styles, social background, education, profession, past and current
experience, overall behaviour pattern, character and other factors that influence how
disability is experienced by the individual’ (WHO 2001). A qualitative study recruiting
RA patients with established hand deformities demonstrated that personal factors
influenced how patients managed their hand related activity limitations and

participation in social activities (Nicklasson and Jonsson 2012). Furthermore, a
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gualitative interview study concluded that personal factors have a major effect on
everyday activities among RA patients (Stamm et al. 2010). Recently, a cross-
sectional study recruiting a large sample of RA patients (n=737), aimed to study
whether self-efficacy and pain acceptance mediate the relationship between pain
and performance of valued life activities (Ahlstrand et al. 2016). Using univariate
regression analyses, the study results showed that personal factors were
significantly associated with the performance of valued life activities, and that this
partially mediates the relationship between RA related pain and performance of
valued life activities. Kuhlow et al. (2010) suggested the importance of exploring the
association of personal factors such as self-efficacy and illness perception, as they
have potential to explain activity limitations and participation restrictions among RA
patients.

Despite the fact a few researchers have explored personal factors through
consensus processes (Grotkamp et al. 2012), systematic reviews (Geyh et al. 2011),
or qualitative interviews with RA patients (Dur et al. 2015), the identified personal
factors have not yet been classified according to the ICF “taxonomy”. Indeed, in two
validation studies based on qualitative data from RA patients, several personal
factors were identified as meaningful which are not covered by the ICF RA core sets
(Stamm et al. 2005; Coenen et al. 2006). Furthermore, 12 personal factors identified
through a qualitative study with RA patients were not comprehensively covered by
any one individual self-reported measure (Dur et al. 2015). However, in previous
published research, personal factors were explored in relation to general functioning
among RA patients, although this does not provide specific hand related data; and
thus, it is suggested that important personal factors in relation to specific hand

functional outcome must be explored further.

To date, a review of existing evidence to establish what is currently known about the
factors associated with hand function in ADL has not yet been conducted. Therefore,
a systematic overview of factors associated with hand function in patients with RA
is timely and imperative. Such an overview could provide information that is useful
for developing new interventions to improve hand function in people with RA. The
literature suggests that important environmental and personal factors in relation to
hand function in RA patients deserve specific attention. However, these factors have

not been explored and identified in relation to hand function in ADL. Exploring and
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identifying these factors may assist in the designing of bespoke and tailored

multidimensional interventions for individuals with RA.

2.3.6 Summary

This part of the thesis has provided a critical overview of hand function in RA.
Despite the effectiveness of the medications available to people with RA, current
evidence identifies that hand functional problems persist and deteriorate over time.
Furthermore, evidence reveals that hand function outcomes differ across countries,
indicating that country-specific factors may influence hand function. Therefore, it is
important to consider the functional consequences of RA on hands in a specific
context. The next part provides the background context of this thesis in Palestine.

2.4  Part 3: Study context

Palestine is an Arab country located in the Middle East. It consists of the West Bank
and Gaza Strip, and is home to a population of more than 4.8 million people (60.2%
live in the West Bank and 39.8% in the Gaza Strip) (Figure 2-5). With reference to
recent data, Palestinian society remains a young society, with 38.7% of the
population under 15 years, and 3.3% over 65 years old. Most Palestinians are
Muslim (94%), with the remainder being predominantly Christian (6%) and only a
few identifying as Jews (Palestinian Central Bureau of Statistics 2017). According
to the Human Development Report (2019), Palestine is classified as a “lower

middle-income economy” (119 of 182 countries in 2018).

In Palestine, health is influenced by a complex combination of political,
socioeconomic, and cultural determinants (Giacaman et al. 2009; Mataria et al. 2009;
Saca-Hazboun and Glennon 2011; Keelan 2016). Palestine has one of the most
complex contexts in the world, because of the on-going Palestinian-Israeli conflict,
which began in 1948. The Lancet Palestinian Health series by Giacaman et al. (2009)
and a recent WHO (2019) report demonstrated that occupation by the Israeli state
is the greatest factor that has determined the extent Palestinians have health
problems, as it has distorted and fragmented the Palestinian health system.
Restrictions on movement imposed by multiple Israeli checkpoints and the
separation wall act as obstacles to health and inhibit the ability of most Palestinians

to access healthcare, particularly those living in rural areas (WHO 2019). To date,
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the Palestinian healthcare system remains controlled by Israel in terms of healthcare
budgets, border crossings, entry permits and pharmaceutical imports and exports.

In addition to occupation, there is a general problem of low quality healthcare
services, as a result of a shortage of skilled healthcare providers, limited financial
support, and weak institutional capacity for monitoring and assessment (Giacaman
et al. 2009). Importantly, there is a lack of effective coordination between health
sectors in Palestine, which has resulted in poor referral practices and the
overlapping of services (Giacaman et al. 2009; Mataria et al. 2009). Furthermore,
healthcare services in Palestine remain both considerably physician oriented and
biomedically focussed, which may pose a significant barrier to effective medical

treatment for patients in general.
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Figure 2-5 The administrative divisions of Palestine (West Bank and Gaza). Reproduced with permission from Elsevier (The Lancet Journal) in Giacaman et
al. (2009)
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24.1 The Palestinian healthcare system and rheumatology care

The Palestinian healthcare system is complex and fragmented. In Palestine, four
main providers deliver primary, secondary, and tertiary healthcare: the Palestinian
Ministry of Health (MoH), non-governmental organisations (NGOs), United Nations
Relief and Work Agency (UNRWA), and the private sector (see Figure 2-6). The
MoH is the main provider of both Palestinian healthcare (providing universal
healthcare through hospitals and health centres at the primary, secondary and
tertiary levels) and primary healthcare services operating more than 60% of the 732
primary healthcare clinics (Palestinian Ministry of Health 2019).

Provides primary, secondary and
MoH ) )
tertiary health services

Provides only primary healthcare
UNRWA

for Palestinian refugees

Provides primary, secondary and
NGOs ) ;
some tertiary services

Palestinian health system

Provides three levels of care l

Private sector through a variety of specialised

hospitals and investigation centres

Figure 2-6 Components of the Palestinian health system

The Palestinian MoH annual reports are conventionally focused on the number of
beneficiaries who use the services, the number of hospitals/beds and primary
healthcare centres, and the number of health professional personnel, with no
information about rheumatology services (Palestinian Ministry of Health 2017, 2019).
However, with reference to the Palestinian Rheumatology Society (PSR),
rheumatology services are mainly provided by the Palestinian MoH outpatient clinics
and to a smaller extent by the private sector through private physician offices
(personal communication). For the northern part of West Bank, there are three
rheumatology outpatient clinics, which belong to the Palestinian MoH. They operate

one day per week and are covered by one rheumatologist. The central and southern
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part of West bank have one rheumatology clinic each, covered by two
rheumatologists. The rheumatology services provided by the MoH outpatient clinics
include mainly medical consultations and the provision of medication. According to
the latest statistics by the PSR, there are seven qualified registered rheumatologists
in the West Bank. However, data on rheumatology services and the number of
rheumatologists in the Gaza Strip are unavailable.

The Palestinian healthcare system is complex and fragmented and lacks financial
support, physical infrastructure and human resources. The number of
rheumatologists is insufficient to meet the needs of the community, therefore many
Palestinian people with RA do not receive appropriate medical care, and RA is either
unrecognised or inadequately treated. For example, many Palestinian people with
RA experience delayed referral to rheumatology clinics, and a considerable number
of them are treated by orthopaedic consultants or general practitioners. These
clinical observations are coupled with the fact that Palestinian people with RA have
limited access to rehabilitation services such as physiotherapy and have to pay
privately for these services. Although data on RA treatment in Palestine is limited,
the PSR have reported that Palestinian patients receive analgesics, glucocorticoids,
and conventional and biological DMARDSs. These medications are not provided free
of charge but may be partly subsidised by the MoH for some people who have
government insurance. Even with health insurance, out of pocket costs for RA
medications are high, reaching more than 1,000 NIS (New Israeli Shekel —
approximately 200 pounds), while the average monthly income of a family in
Palestine is 2,320 NIS (~ 500 pounds) (Palestinian Central Bureau of Statistics
2017). Therefore, it is evident that many Palestinian people with RA are unable to

afford their medication costs.

2.4.2 Rheumatoid arthritis in Palestine

The relatively higher burden of non-communicable diseases (e.g. cardiovascular
and cancer) other than RA that are more prevalent in Palestine, which means that
the latter is perceived as less important in the broader healthcare picture. This is
reflected in the Palestinian MoH reports, which lack information about RA or
musculoskeletal diseases (Palestinian Ministry of Health 2017, 2019). However, the
“Global Burden of Disease (GBD) 2017” study showed that the prevalence (0.27%)

and annual incidence rate (15.3 cases per 100000) of RA in Palestine increased
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significantly (~12%) from 1990-2017 (Safiri et al. 2019). Despite the low prevalence
of RA in Palestine, it is ranked as the 42" highest attributable disease to global
disability (Cross et al. 2014), and musculoskeletal diseases (including RA) are
among the top ten leading causes of disability in the Middle East (Watad et al. 2017).
The GBD 2017 study assessed the burden of RA using disability-adjusted life years
(DALYS). It was reported that the DALYSs rate increased by 8.2% in Palestine during
the period of 1990-2017. This is higher than the reported increase of DALYS rate at
the regional level (6%) and in contrast to the global DALYs rate, which decreased
during this period (-3.6%) (Safiri et al. 2019).

Data on RA patients from the Middle East and Arab countries are inadequately
reported and poorly addressed (Halabi et al. 2015), and Palestine is no exception.
A thorough systematic literature search (conducted in January 2017 and updated
on March 2020) did not reveal any published literature reporting the clinical
characteristics, hand function outcomes or even general functional status of
Palestinian people with RA (Appendix A). In a bibliometric analysis of rheumatology
research in Arab countries, Bayoumy et al. (2016) reported that no publications on
the subject in Palestine were found between 1976 to 2014. There were, however, a
few studies on RA from other Arab countries (Al-Salem and Al-Awadhi 2004;
Badsha et al. 2008; Chaaya et al. 2012; Alawneh et al. 2014; Lutf et al. 2014; Alam
et al. 2018; Namas et al. 2019), but these had several shortcomings, including
methodological limitations, and focused mainly on RA disease activity, without
assessing or reporting on patients’ functional outcomes. Despite the above-
mentioned flaws, these studies did show that the severity and clinical manifestations
of RA vary greatly across Arab countries. For instance, whilst studies from Jordan
(Alawneh et al. 2014) and United Arab Emirates (Badsha et al. 2008; Namas et al.
2019) reported more severe patterns of RA, those from Qatar (Lutf et al. 2014; Alam
et al. 2018), Kuwait (Al-Salem and Al-Awadhi 2004) and Lebanon (Chaaya et al.
2012) showed less severe patterns. A large part of the variability between these
studies in terms of RA severity and clinical manifestations may be related to
methodological differences. In addition, part of the variability may be due to
differences in healthcare systems and socioeconomic determinants. A recent cross-
sectional study which recruited 895 RA patients from five Arab countries (Jordan,
Lebanon, Qatar, Saudi Arabia and United Arab Emirates) reported variations in the

RA treatment used, due to differences in the healthcare systems and patients’ profile
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across these countries (Dargham et al. 2018). A higher use of biological DMARDs
was recorded in the Gulf countries (e.g. Qatar and Saudi Arabia), where health care
services (including medication) are free or highly subsidised by the government for
citizens. Furthermore, patient-related factors such as age and comorbidities were
reported to influence the choice of RA medications in these countries (Dargham et
al. 2018).

Like many countries in the Middle East, Palestine lacks RA treatment
recommendations (Halabi et al. 2015). This leaves rheumatologists to manage RA
based on personal preference, with no clearly defined treatment targets or care
pathway, which could eventually lead to a large variability in clinical care. However,
it appears that many rheumatologists from Middle Eastern countries that lack RA
management guidelines adhere to international guidelines. A recent study
conducted in Saudi Arabia, which lacks RA management guidelines, showed that
Saudi rheumatologists adhere to international guidelines (Omair et al. 2017). While
the use of international recommendations for RA management appear to be useful
and largely applicable, they may not be completely appropriate for countries in the
Middle East, which have some unique characteristics such as financial limitations
and differently structured health systems (Al Saleh et al. 2015). However, the use
of currently available international, national and regional guidelines on RA (Mian et
al. 2019) may provide a useful starting point for the development of treatment

guidelines tailored to the Palestinian patient population and health system.

The alarming increase in the prevalence and DALYs rate of RA in Palestine,
demands that urgent research be conducted in this cultural setting. Since RA mostly
affects the hands, and the loss of functioning in RA is largely dependent on hand
function, exploring the impact of RA on hand function among Palestinian patients
deserves specific examination. This examination will provide a better understanding
of the impact of RA on hand function among Palestinian patients and their treatment

needs.

2.4.3 Hand function in Palestinian people with rheumatoid arthritis: Study

rationale

As discussed in the previous section, research into the consequences of RA on

hand function and the factors that contribute to hand function in ADL has not been
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conducted in Palestine. A review of the current literature demonstrated that hand
functional problems in RA persist and progressively worsen over time despite new
drug advances (section 2.3.2). Although published data provide valuable
information about the impact of RA on hand function, evidence suggests that hand
function outcomes in RA tend to vary between countries. This indicates that country-
specific factors may contribute to the burden of disease and consequently impact
on hand function outcomes. Considering the unique context of Palestine, as
discussed earlier, directly transferring the results obtained from RA trials might not
be valid. Therefore, an in-depth investigation to understand the impact of RA on

Palestinian patients’ hand function is both necessary and justifiable.

While the examination of the functional consequences of RA on the hands of
Palestinians with RA is required, concepts of hand functioning important for patients
with RA remains unknown, and the available ICF core sets for RA or hand
functioning may not cover all of the aspects of functioning important to people with
RA (section 2.3.3.2). Furthermore, the concepts of hand functioning, as previously
discussed, differ between diverse sociocultural contexts (Thumboo et al. 2017).
Therefore, there is a need to understand the Palestinian patients’ perspective of
meaningful hand function, in order to define “what to measure”. It is expected that
this would facilitate decisions on the appropriate measure(s) to use within the

Palestinian context.

When deciding on an appropriate approach to evaluate hand function, clinicians can
be guided by the evaluation of hand impairments or activities and participation. As
highlighted previously (section 2.3.4), measures of hand impairments may not
provide information about the ability to use the hands for self-care, work and leisure
activities. Following the previous discussion on the selection of hand function
PROMs (section 2.3.4.1), when considering which ones to use in Palestine, it is
worth considering that they have been developed based on Western culture.
Consequently, the available outcome measures might have inadequate content
validity for Palestine. This is because the nature and accomplishment of functional
activity is generally determined by culture and setting (Badley 2008). Cultural
context may also determine the range of tasks executed, and these tasks may differ
according to societal involvement. For instance, using a rosary (Figure 2-7), which
Is a string of beads for keeping count of prayers, is a common daily life activity for

the majority of Palestinians, and this requires substantial hand skills. Similarly, most
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Palestinian women wear Al-Hijab (a head cover) daily, which also requires functional
hand use. The praying activity performed five times a day by Muslims also requires
extensive hand use. In praying, hand movements and weight bearing through the
upper limbs are required to perform the prostrating (sujud) activity and return to
standing. Palestinians with RA might face difficulties accomplishing these activities
due to RA affecting their hands, and these hand activities are not represented in
self-reported questionnaires developed with and for Western cultures. As a result,
measuring the impact of RA on Palestinian patients’ hand function using the
currently available measures may not reflect what Palestinian people feel are their
valued activities. From another perspective, developing a questionnaire which
involves all of the cultural activities is also not an achievable goal (Oksuz et al. 2017).
Consequently, exploring the concepts of hand functioning important for Palestinian
individuals with RA would facilitate the discussion and recommendations of the most

appropriate PROMs to use.

Figure 2-7 Normal use of a rosary (Image: authors own)

Evidence suggests that hand function in RA is influenced by multiple factors,
however, there is a gap in the general knowledge in terms of understanding the
factors that are associated with hand function in RA. To this end, a systematic review
of the factors associated with hand function in RA is warranted, in order to shed light
on this important issue. Even though this review is not related to the Palestinian
context, it will provide an insight into the methodological issues regarding hand
function assessment that are addressed in this thesis. In addition, the findings of

this review provide insight into what important factors should be considered when
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evaluating hand function among Palestinian people with RA. Previous evidence
highlights that RA patients’ personal and environmental factors deserve more
systematic consideration in clinical research, however, important environmental and
personal factors in relation to hand function have not yet been identified.
Considering the unique political, socioeconomic and cultural determinants that
influence health in Palestine, important environmental and personal factors as both
facilitators and barriers experienced by Palestinians with RA in relation to their hand
function in daily living tasks deserve specific examination. Exploring and identifying
the contribution of these factors in relation to hand function will facilitate the creation
of a bespoke and multidimensional treatment plan for Palestinian people living with
hand RA that addresses the relevant factors contributing to meaningful function and

participation.

2.4.4 Summary

To date, the impact of RA on hand function and the factors contributing to hand
function in ADLs among the Palestinian patients is not available nor documented.
Therefore, to report, evaluate and treat the limitations of daily activities and
restrictions in participation, it is important to explore what the most typical problems
in the daily lives of Palestinian patients, as a result of RA affecting their hands, are.
One vital goal now is to explore the concepts valued by Palestinians with RA, in
terms of hand activities and functioning in daily life, using the ICF as a global
framework and using a qualitative research method to gain meaningful in-depth
contextual data on people’s experiences and perceptions. Exploring these concepts
would facilitate discussions and recommendations on the most appropriate outcome
measure(s) to facilitate the setting of patient-oriented treatment goals and the
establishment of appropriate interventions needed for Palestinian people with RA.
Furthermore, this approach will allow the exploration and identification of
environmental and personal factors that influence hand function in ADL, and

subsequently assess and evaluate their influence on hand function.

2.5 Chapter summary

This chapter has introduced the background literature and study context to facilitate
the understanding of the research phenomenon. Although some attention has been

paid to assessing hand function in RA and the factors associated with hand
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functional disability, no published review has addressed the factors that contribute
to hand functional disability in RA. In the next chapter (Chapter 3), the factors
associated with hand functional disability are reviewed using a systematic review

approach.
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Chapter 3  Factors associated with hand functional

disability in people with RA: A systematic review

3.1 Chapter overview

This systematic review was published in the Arthritis Care & Research Journal in
2019 (Arab Alkabeya et al. 2019a). The published content is provided in Appendix
C. The following chapter provides a detailed description of the systematic review,
including additional materials not submitted for publication. In addition, a detailed
systematic search strategy is outlined and a summary of the available literature for
the factors associated with hand functional disability is introduced. Best-evidence
analysis was performed to provide a summary overview. The study findings are
presented using a narrative, graphical and tabular summary which is then discussed,

appraised and interpreted.

3.2 Introduction and objectives

The introductory literature review that informed Chapter 2 found that a systematic
overview of factors associated with hand functional disability in patients with RA is
lacking. Since the focus of rehabilitation interventions is to maintain and improve
hand function abilities for people with RA (Hammond 2004a), it is important to
identify the factors that influence the impact of RA disease on hand function in ADLs.
Consequently, a review of the existing evidence was conducted to establish what is
currently known about the factors associated with hand functional disability. With
such an overview, hand function interventions for people with RA can be improved
by considering these factors during the intervention. While this review is not related
to the Palestinian context, it is considered important to inform the investigations that
underpin this thesis in many ways. By gathering and summarising information about
potential factors that contribute to hand functional disability in RA, this review will
provide guidance as to which important factors should be considered when
evaluating hand function among Palestinian RA individuals. The findings of this
review will crucially identify factors which are not addressed within the current
literature, as well as the methodological issues regarding hand function assessment,

allowing both to then be considered in this thesis.
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This study aimed to provide a comprehensive synthesis of the evidence reported
within observational studies regarding the factors associated with hand functional
disability in patients with RA in a real-world setting, rather than in RCTs. The

objectives of this systematic review were to:

1) Summarise and provide a comprehensive synthesis of the evidence of the

factors associated with hand functional disability in patients with RA.

2) Investigate if a significant association exists and, if so, the strength of the
association between hand functional disability and influencing factors in
patients with RA.

3) ldentify areas where further research is required.

In the present review, hand functional disability is used to denote the hand-related
activity limitations and restrictions to participation. It is important not only to explore
if an association exists between hand functional disability and the factors, but also
to interpret the strength of the relationship. In terms of the studies which explored
the association between the assessed factors and hand function using correlation
analysis, correlation coefficients were interpreted, as shown in Table 3-1. In the
context of this review, to facilitate the understanding of the approach used to report
the relationships between the assessed factors and hand function, the term
“associated” is used to denote a relationship that is statistically significant and the
term “no association” or “not associated” are used to denote a relationship that is

not statistically significant.

Table 3-1 Interpretation of correlation coefficients (Mukaka 2012)

Correlation coefficient Interpretation
.91 10 1.00 (-.91 to —1.00) Very high

.71 10 .90 (-.71 to -.90) High

.511t0.70 (-.51 to -.70) Moderate

.31t0 .50 (-.31 to -.50) Low

.00 to .30 (.00 to -.30) Negligible
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3.3 Methods

The Joanna Briggs Institute Guidelines for Systematic Reviews of Association
(Moola et al. 2015) were used to direct the review process and the PRISM (Preferred
Reporting Items for Systematic reviews and Meta-Analyses) Guidelines were used
to ensure appropriate reporting (Moher et al. 2009). The completed PRISMA
checklist is provided in Appendix D.

3.3.1 Forming a review question

The problem addressed by a systematic review should be specified in the form of a
well-formulated, unambiguous and structured question before starting the review.
The use of the PEO (population, exposure, and outcome) mnemonic is
recommended when conducting systematic reviews for association (Moola et al.
2015). Considering these three components, the question (i.e. what are the factors
associated with hand functional disability in people with RA?) of the present review

has been formulated (Table 3-2).

Table 3-2 Components of the research question

Component Research question
Population (type of participants) Rheumatoid arthritis
Exposure of interest (independent variable) Associated factors
Outcome or response (dependent variable) Hand function

Following the development of a systematic review question, reviewers should
search for existing systematic review protocols and completed reviews to avoid
duplication (Moher et al. 2014). Therefore, prior to commencing the present
systematic review, the International Prospective Register of Ongoing Systematic
Reviews (PROSPERO) database was searched to avoid duplication of the potential
review evidence. From this search, no on-going or completed systematic reviews
were identified (Table 3-3).

Table 3-3 Search strategy at the PROSPERO online portal (Search date 22/2/2017)

Search terms Results
Tl Hand 37
Tl Rheumatoid arthritis 71
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3.3.2 Protocol development and registration

As soon as the research question is framed, the research protocol can be developed.
Developing a systematic review protocol before undertaking the review ensures that
the systematic review is sensibly planned, and that what is planned is clearly
documented before the review begins, thus enhancing the trustworthiness of the
results (Moher et al. 2015). Typically, a protocol for a systematic review outlines the
methods for searching the literature, the eligibility criteria, the data extraction
method and form of analysis (Murphy et al. 2009). Recently, the Preferred Reporting
Items for Systematic reviews and Meta-Analyses for Protocols (PRISMA-P) has
been published (Shamseer et al. 2015). The PRISMA-P aims to assist in the
preparation and reporting of a well-reasoned protocol for a systematic review.
Therefore, for this systematic review, a protocol was constructed using the PRISMA-
P guidelines. This protocol was then registered with PROSPERO Reviews in May
2017 (protocol reference: CRD42017065856).

3.3.3 Eligibility criteria

The focus of the question will help to define the inclusion and exclusion criteria. The
eligibility criteria determine which studies will be included in the review, and they
generally consist of two categories: study characteristics and report characteristics
(Moher et al. 2009). Specifically, the eligibility criteria may encompass the study
design, participants, interventions, outcomes, comparisons, timing, setting and
language (Shamseer et al. 2015). In the present review, the types of studies,
participants, outcomes, language and publication status that were considered for

inclusion are detailed in Table 3-4.
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Table 3-4 Description of the eligibility criteria

Criterion

Description

Types of
studies

Published, peer-reviewed observational studies presenting data on the association
between hand functional disability and one or more factors were included.
Longitudinal cohort studies and any cross-sectional studies from different time
points but collected on the same samples were also included. Conference
abstracts, dissertations, psychometric studies (i.e. validity, reliability and
responsiveness) of hand function outcome measures, and studies of RA hand

treatment or surgery were excluded.

Participants

Participants with the diagnosis of RA, either according to ACR criteria (Arnett et al.
1988) or 2010 ACR/ EULAR criteria (Aletaha et al. 2010) for RA. Studies including
participants diagnosed according to seropositive criteria only (i.e. testing positive
for the presence of antibodies that are hypothesised to cause symptoms of RA)
were excluded, because seropositive criteria are mainly based on the presence of
antibodies such as rheumatoid factor (RF), which can occur in other autoimmune

conditions and chronic infection.

Types of
outcomes

Studies that have used standardised measures of hand functional disability
outcome measures (either subjective or objective measures) commonly used with
persons with rheumatic diseases, have psychometric support, and evaluate hand-
related activity limitations and/or participation were included. Articles that have
used self-reported hand function subscales from generic disability measures or
hand functional disability outcome measures of impairment only were excluded.
This is because generic disability measures are not designed to provide detailed

feedback on hand function and include insufficient coverage on hand use.

Language

The true effect of excluding articles based upon language is not fully clear. Moher
et al. (1996) reported remarkable effects on the results of a systematic review.
Conversely, Juni et al. (2002) found little effect of excluding studies published in
languages other than English on summary treatment effect estimates. Because of
the uncertainty regarding the consequences of excluding studies upon language
(i.e. language bias), the exclusion of studies based on language should be justified
(Bown and Sutton 2010). For this systematic review, language was limited to

English as translation expenses were not available.

Publication

status

As mentioned previously studies should include participants with the diagnosis of
RA according to the ACR criteria. The ACR criteria were published in March 1988;
therefore, the search was restricted for studies published from January 1990 up to

the present.
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3.34 Information sources

In the present review, the literature was searched systematically using the following
databases: MEDLINE, EMBASE, CINAHL, PsycINFO, AMED and Web of Sciences.
These databases were selected because they have unique, individual features that
helped the author to conduct a comprehensive search and retrieve as many relevant
published articles as possible. A description of these databases is presented in
Table 3-5. A secondary search was performed in Google Scholar to enhance the
optimal discovery of the most highly relevant articles that, for whatever reason, may
not have been included in the previous search platforms. Additionally, other sources
of citations included checking reference lists from the studies already retrieved,
citation searching, and consultation with experts, in order to identify any additional
relevant articles and limit the publication bias (Booth et al. 2016). Accordingly, the
reference lists of all of the studies meeting the inclusion criteria in this systematic
review were hand-checked to capture any additional eligible studies. Using Google
Scholar, forward citation searching was performed for the current review. Key
studies that were identified by the database searches and selected as meeting the
inclusion criteria were used to carry out citation searching. Finally, the supervisory
team were consulted to identify any new articles and make sure that all of the

relevant articles had been included.

Grey literature is a term that refers to information available in either print or
electronic literature that has been produced by government, academia, business
and industry and which is not controlled by a commercial publisher (Grey Literature
Network Service 2017). This can include materials such as unpublished studies,
conference abstracts, government and agency reports, as well as unpublished
dissertations (Bellefontaine and Lee 2013). Studies retrieved from the grey literature
may balance the literature by minimising the effect of publication bias, consequently,
enhancing the results of systematic reviews (McAuley et al. 2000; Higgins and
Green 2011). Therefore, excluding studies that are from the grey literature limits the
researcher’s ability to review a portion of the evidence available, which in turn might
threaten the review’s validity (Conn et al. 2003). However, it is difficult to locate or
retrieve studies from the grey literature, and the studies retrieved have questionable
scientific quality, since the methodological quality has not been checked as part of
the peer review process (Conn et al. 2003; Pappas and Williams 2011). The

literature has also been said to provide inconsistent findings with regard to the
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influence of included and excluded grey literature (Conn et al. 2003). As a result,
there is still an ongoing debate about the importance of including unpublished
studies retrieved from the grey literature in systematic reviews and meta-analysis.
For this systematic review, the grey literature was not searched, since the inclusion
criteria specified that only published peer reviewed articles would be included.

Some systematic reviews topics may be concentrated in a few key journals,
therefore searching these journals may be particularly useful in finding additional
articles not indexed in electronic databases (Armstrong et al. 2005). However, hand
searching is a time-consuming process. This was reported by Greenhalgh and
Peacock (2005) who found that a month was needed to extract the 24 articles that
made the final systematic review report, as a result of hand-searching key journals.
Currently there are about 100 rheumatology journals (OMICS International 2017).
Therefore, a hand-searching strategy was not thought to be feasible within the time

allocated to accomplish this systematic review.

3.35 Search strategy

The search strategy is a component of systematic reviews that is crucial, since the
validity of the review findings are related to the comprehensiveness and
reproducibility of the literature search (Khan et al. 2011; Murad et al. 2014; Gough
et al. 2017). Therefore, developing the skills needed for searching databases and
consulting with an experienced medical librarian to develop a search strategy and
obtain advice on selecting the citation databases was recommended by the main
systematic reviews guides (Lefebvre et al. 2011; Aromataris and Riitano 2014).
Accordingly, the researcher attended two tutorial workshops, which were conducted
by an experienced medical librarian at the University of Southampton, on the subject
of searching literature systematically. Additionally, the supervisory team, who are
experts in rheumatology and hand function research, were consulted regarding the
comprehensiveness of the list of free-text words terms, and subject headings
retrieved from the literature. Furthermore, three meetings were held with an
experienced medical librarian at the University of Southampton to examine and

refine the search strategy developed for this systematic review.
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Table 3-5 Selected databases for the literature search

Database

Description

MEDLINE
(Medical Literature
Analysis and
Retrieval System
Online)

Medline is one of the largest bibliographic databases that
contains more than 24 million citations to journal articles in the
biomedical sciences; it covers more than 5600 international
journals published since 1946 (Medicine 2017).

EMBASE
(Excerpta Medica
dataBASE)

Embase is a large bibliographic database, with more than 32
million citations from almost 8300 currently published journals
published since 1947 and requires a subscription for access.
Embase includes more than six million records and 2900 journals
that are not covered by MEDLINE (Elsevier 2017).

CINAHL

(Cumulative Index of

Nursing and Allied

Health Literature)

CINAHL is a comprehensive research database that contains
more than 5.3 million citations to journal articles related to
midwifery, nursing, occupational therapy, physiotherapy,
podiatry, health education and other related subject areas. it
covers more than 770 international journals published since 1937

(Ebscohost 2017).

AMED
(Allied and
Complementary

Medicine Database)

AMED is a bibliographic database produced by the Health Care
Information Service of the British library. The database covers
topics that can be difficult to research, including complementary
medicine, palliative care, and allied professions. AMED covers
nearly 600 journals from 1985 to the present. The scope of
journals is generally European, and content is updated monthly.
Many of the journals included in AMED are not indexed in any
other biomedical database, which makes it a key database for

those conducting systematic reviews (Vardell 2016).

PsycINFO
(Psychological
Information

Database)

PsycINFO is an excellent resource devoted to peer-reviewed
literature in behavioural science and mental health. It contains
nearly 4 million bibliographic records, indexing of more than 2500
journals (99% of which are peer-reviewed) published since 1800

(American Psychological Association 2017).

Web of Sciences

Web of Science covers over 12,000 journals in the sciences,
social sciences, arts, and humanities. It includes the Science
Citation Index Expanded (1970-present), Social Sciences
Citation Index (1970-present) and Arts & Humanities Citation

Index (1975-present) (Yong-Hak 2013).
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Searching the literature is an iterative process that includes multiple stages to
ensure the identification of all relevant studies (Khan et al. 2011; Aromataris and
Riitano 2014). Traditionally, a concept-based, subjective approach is used for the
development of a search strategy in systematic reviews (Hausner et al. 2015). The
key characteristic of a concept approach is largely dependent on a number of factors
including the systematic review teams’ experience and knowledge of the databases
structure, the thesaurus (controlled vocabulary), the research topic, and the

researchers’ subject knowledge (Jenkins 2004).

However, the structure of the search strategy usually follows the research question
components, that is, the key terms articulated in the question are identified to create
a concept map (Lefebvre et al. 2011; Aromataris and Riitano 2014). For this purpose,
a variety of sources are used to identify a thesaurus (i.e. index terms or subject
headings) and keywords or free-text words for the concepts determined (Aromataris
and Riitano 2014). A thesaurus, which is usually called a controlled vocabulary, is a
list of preselected terms created by librarians and database indexers to index
publications in databases (Petrova et al. 2012; Booth et al. 2016). The controlled
vocabulary can be retrieved by conducting a simple search using the main key
concepts to retrieve key articles to see how they were indexed using the thesaurus.
However, databases use a unique controlled vocabulary (e.g. MEDLINE (MeSH),
EMBASE (EMTREE)) to index their articles; thus, indexing terms need to be
adapted to each database (Lefebvre et al. 2011; Aromataris and Riitano 2014).
Many databases offer the ability to ‘explode’ subject terms to automatically include
more detailed terms in the search, which should be used in a search strategy if
appropriate (Lefebvre et al. 2011). Free-text words are terms that are not sourced
from an existing controlled vocabulary (Petrova et al. 2012). They can be retrieved
by scanning the title and abstract of the key articles selected through the preliminary
searches using the main concepts identified. They can also be used flexibly across
many databases, and have the ability to apply truncations (*’ or ‘$’), and wildcards

(“?’), and adjacency searches.

Keywords and search terms of a search strategy should be carefully created to
ensure that the search will be balanced between being sensitive and specific
(Lefebvre et al. 2011; Impellizzeri and Bizzini 2012; Aromataris and Riitano 2014).
For the purpose of establishing a comprehensive search strategy to identify as many

pertinent publications as possible, a search strategy should involve a combination
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of both subject terms (‘exploded’ where appropriate) and a variety of free-text words
terms (Lefebvre et al. 2011; Aromataris and Riitano 2014). Once both free-text
words and indexing terms have been collected, Boolean operators (e.g. AND, OR
and NOT) and adjacency (ADJ and NEAR) can be used to combine the terms
together appropriately.

Although a concept approach is recommended by the Cochrane Collaboration
(Lefebvre et al. 2011) and Joanna Briggs Institute (Aromataris and Riitano 2014), it
remains unclear how to decide if the strategy is complete and which terms to include
in the search strategy (Hausner et al. 2012; Hausner et al. 2015; Bramer et al. 2017).
This is because the content of search strategies is fundamentally constructed on
expert opinions; thus, it can be considered to be methodologically weak (Bak et al.
2009). Recently, efforts have been made to establish an objective (Hausner et al.
2015), and a blended (objective and expertise opinion) (Bramer et al. 2017)
approach for the development of a search strategy in systematic reviews, while
simultaneously making an assessment of search strategies to identify errors
(Sampson et al. 2009). These initiatives offer several potential advantages over a

conceptual approach; however, their validity and practicability are still questionable.

In the present review, the search strategy was developed using the concept
approach. In this approach, the inclusion of all of the research question elements to
structure the search strategy are deemed unnecessary, and even undesirable
(Lefebvre et al. 2011). This belief was supported by Ho et al. (2016), who found that
a higher number of studies were obtained when the search strategy was based on
two elements of the research question. Considering the question of this review, two
components have been identified: “Rheumatoid arthritis”, and “Hand function”.
Thereafter, a list of free-text words and subject headings were retrieved from key
articles that were identified by conducting a simple search using the previously

mentioned two components.

These components were combined using Boolean logic: (hand Function) AND
(rheumatoid arthritis). Subject headings (e.g. MESH headings) were used to
describe the concepts of “hand function”, and “rheumatoid arthritis”, if available,
otherwise, text words were used. Furthermore, subject headings were exploded
where appropriate. Titles and abstracts were searched in all of the databases used,

except for the Web of Sciences, where only a title search was completed, as an
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abstract search was not possible. The search strategy was formulated in MEDLINE
and adapted for use in other databases after consultation with an experienced
medical librarian. Published filters were used to identify studies published in the
English language from January 1990 up to 17th March 2017. An example search
strategy for MEDLINE is shown in Table 3-6. The full strategy used for identifying

the relevant literature is presented in Appendix E.

Table 3-6 Search strategy in MEDLINE through Ebscohost

# Search terms

S1 ((TI hand or Tl hands) N3 (Tl activit* OR Tl abilit* or Tl function* OR TI perform*
OR TI skill* OR Tl impair* OR TI disabilit*)) OR ((AB hand OR AB hands) N3
(AB activitr OR AB abilit* OR AB function* OR AB perform* OR AB skill* or AB
impair* OR AB disabilit*))

S2 ((MH "Hand+") OR (MH "Hand Deformities") OR (MH "Hand Strength")) AND
((TI ADL OR TI “daily activit*” OR TI “activity limitation®” OR TI “activities of
daily living”) OR (AB ADL OR AB “daily activit” OR AB “activity limitation*” OR
AB “activities of daily living”))

S3 S10R S2

S4 (MH "Arthritis, Rheumatoid") OR (Tl RA) or (AB RA) OR (Tl "Rheumatoid
Arthritis") OR (AB "Rheumatoid Arthritis")

S5 (MH "Arthritis, Juvenile™) OR (TI "Juvenile Arthritis") OR (AB "Juvenile Arthritis™)

S6 S4 NOT S5

S7 S3 AND S6

S8 limit S7 (English language , yr="1990 -Current")

3.3.6 Managing citations

In the context of systematic reviews, researchers have to manage large number of
citations identified through electronic databases searches. Furthermore, searching
multiple databases often results in the retrieval of many duplicate references. This
is due to the overlap of journals between databases. Furthermore, the nature of the
publishing cycle in the field of healthcare may increase the number of duplicate
references, because full-text publications and conference abstracts reporting the
same data are often retrieved simultaneously (Kwon et al. 2015). Therefore, many
systematic review guidelines recommend using bibliographic software to record and

manage references (CRD's 2009; Higgins and Green 2011). By using bibliographic
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software such as EndNote and RefWorks, authors of systematic reviews are able to
accurately report the findings of electronic databases and to ensure that the method
used for pooling studies for inclusion in a systematic review is valid and reliable
(Lorenzetti and Ghali 2013; Kwon et al. 2015). Generally, bibliographic software
functions can assist researchers in importing, sorting, retrieving references,
removing duplicate references, apprising and coding references for eligibility of a
systematic review, and creating a citation during the writing-up phase (King et al.
2011).

In this systematic review study, literature search results were exported to a single
EndNote® (version X7) library. Then duplicate records were deleted using the
EndNote automatic de-duplication option. Since the de-duplication option of
EndNote has been reported to have low sensitivity (Kwon et al. 2015; Rathbone et
al. 2015), this option was supplemented by hand-searching for duplicates. However,
hand-searching may lead to the removal of references that should not be removed,
therefore the whole process of deleting duplicate citations was repeated twice using
two different EndNote libraries. Using such a method is thought to minimise the

possibility of removing references that should be included.

3.3.7 Study selection

Following the previous step, the study selection process was completed in two
stages (Figure 3-1). The first stage included only examining the titles and abstracts
of the search results. The purpose of this step was to eliminate all clearly ineligible
publications. The second stage encompassed a full-text review of articles that
appear to meet the inclusion criteria. This was also employed in cases when a
decision could not be made based on the title and abstract alone. At this stage,
articles were eliminated based on the exclusion criteria. Then the reference lists of
the studies included were scanned to identify additional studies. Furthermore, key
studies that were identified and selected as meeting the inclusion criteria were used

to carry out citation searching.
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Title and abstract sift

| Studies that are not
l “ relevant based on title and

abstract

/

Full text sift on studies included
at title and abstract level

| Studies that are not

l relevant based on full-text

Included studies in the review

Figure 3-1 Study selection process. Amended from Booth et al. (2016)

Owing to the subjective nature of the study selection process, it is recommended to
include at least two reviewers (CRD's 2009; Higgins and Green 2011; Impellizzeri
and Bizzini 2012), as this minimises random errors and biases (e.g. pre-formed
opinions may result on including or excluding certain studies) (CRD's 2009). In the
current review, the selection process was completed solely by the researcher,

however, the supervisory team were consulted when any ambiguity arose.

3.3.8 Data extraction

Pertinent data were extracted and documented by the researcher and cross-
checked by the supervisory team for completion and accuracy. A predesigned data

extraction form was used to extract the following data:

1) General information (author and year of publication)

2) Characteristics of participants (sample size, disease duration, age and gender)
3) Study characteristics (design)

4) Hand function outcome measures

5) Factors

6) Association between factors and outcome
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3.3.9 Quality assessment

The extent to which a systematic review conclusion can be trusted depends on
several factors. Importantly, it depends on whether the results from the included
studies are valid (Mallen et al. 2006; Higgins and Green 2011). As a result,
assessing the quality of the included studies is an essential component of
systematic reviews. Quality is a complex and multidimensional concept, which is
related to the design, conduct, and analysis of a study, its generalisability, or quality
of reporting (Juni et al. 2001). However, quality includes two main dimensions:
internal and external validity. Internal validity is usually referred to as methodological
quality (Higgins and Green 2011), and external validity is related to the degree of
generalisability or applicability of a study’s results to other circumstances (Juni et al.
2001). Methodological quality focusses on the risk of bias and refers to the degree
to which the study’s design, conduct, and analysis can possibly prevent bias and
systematic error (Higgins and Green 2011). On the other hand, reporting quality is
related to how well a published article presents the methods and results in line with
international standards (Downes et al. 2016; Harrison et al. 2017). Poor reporting in
studies makes it difficult to assess the risk of bias and the quality of the study design.
For that reason, tools assessing the quality of studies should include items related
to the quality of reporting, the quality of design and the risk of bias (Downes et al.
2016).

Three types of tools are available to evaluate the methodological quality of
observational studies including scales, checklists, and checklists with a summary
judgement (Sanderson et al. 2007). Scales provide a summary numerical score,
usually obtained as a total score for many items. Scales however, can be
problematic, since calculating a summary score involves assigning ‘weights’ to
different items in the scale; as a result they may fail to identify studies at increased
risk of bias (Higgins and Green 2011; O'Connor et al. 2015). Checklists consist of
only a list of items, whereas checklists with a summary judgement provide a general
gualitative assessment of the study’s quality (e.g. high, moderate and low)
(Sanderson et al. 2007). Checklists are widely used in the literature and they provide

a transparent evaluation of the quality components (Shamliyan et al. 2010).

In the context of observational studies, no agreed “gold standard” quality

assessment tool is currently available (Shamliyan et al. 2012). Many reviews were
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unable to provide recommendations as to what should be used for carrying out
guality assessments of observational studies (Katrak et al. 2004; Sanderson et al.
2007; Shamliyan et al. 2010; Jarde et al. 2012; Shamliyan et al. 2012). All of these
reviews have generally concluded that most tools were not developed using
specified empirical research, have limited validity and reliability evidence, and that
there is a wide variety of tools to choose from. Furthermore, none of the available
tools discriminate poor reporting from the quality of the studies, and there is no
consensus on which content domains should be taken into account. This is coupled
with the fact that very few tools address conflict of interest or the sample
representativeness aspect (Sanderson et al. 2007; Shamliyan et al. 2010; Jarde et
al. 2012). Finally, the majority of the available tools are not applicable to cross-
sectional studies (Katrak et al. 2004; Sanderson et al. 2007; Jarde et al. 2012). Due
to the above-mentioned shortcomings, scholars (Sanderson et al. 2007; Shamliyan
et al. 2010) and editors (Lang and Kleijnen 2010) have recommended the

development of a quality assessment tool for observational studies.

The quality and risk of bias of the studies included in this research were assessed
using a critical appraisal checklist, in order to assess the quality of the cross-
sectional studies (AXIS) (Downes et al. 2016). As mentioned previously, the quality
assessment tools available are not applicable to cross-sectional studies and the
AXIS tool is the only available appraisal tool specifically designed to assess cross-
sectional studies (Downes et al. 2016). The following sections will describe the AXIS

tool and the process of assessing the quality of the included studies.

3.3.9.1 The critical appraisal checklist to assess the quality of cross-
sectional studies (AXIS)

The Axis tool was developed through empirical research combining a
comprehensive review and Delphi panel. It comprises 20 items that focus mainly on

the presented methods and results, with each item rated as either “Yes”, “No” or
“‘Don't know” (Table 3-7). The 20 items are grouped into five sections: (i) introduction
(one item); (ii) methods (10 items); (iii) results (five items); (iv) discussion (two items)
and (v) other (two items). Seven questions (1, 4, 10, 11, 12, 16 and 18) included in
the AXIS tool are related to the quality of reporting, seven questions (2, 3, 5, 8, 17,
19 and 20) are related to the study design quality and six questions (6, 7, 9, 13, 14

and 15) are related to the risk of bias. This tool has the benefit of providing the
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opportunity to assess each individual aspect of study design, in order to give an
overall evaluation of the quality of a study. By offering this subjectivity, AXIS
provides the possibility of distinguishing the quality of reporting and risk of bias when
making judgements on the quality of a study.

Although the AXIS tool was developed to evaluate the methodological quality of
cross-sectional studies, it can be used to evaluate other types of observational
studies such as case-control and cohort studies. This is because the questions are
relatively generic and can be interpreted and scored according to the study design
being evaluated. The researcher contacted the developer of AXIS (M Downes) via
email to ask whether any questions included in the tool should be modified for cohort
and case-control studies. However, it was recommended that no questions be
changed when using the AXIS tool, as it is suitable for appraising different
observational designs such as prevalence, incidence and risk factors (personal
communication). Furthermore, the review team found it easy to interpret and score

AXIS gquestions according to the type of study under investigation.

The AXIS was recently developed, therefore limited evidence exists supporting its
validity and reliability. However, a recently published protocol for a systematic
review of observational studies of antibiotic resistance in ethnic minority groups was
reported using AXIS as a tool to evaluate the study’s quality (Lishman et al. 2017).
Because of the rigorous method used to develop the AXIS, its simplicity, as well as
the availability of a comprehensive explanatory manual, which aids the reviewers
when interpreting the questions, AXIS has the potential to be widely used in the

systematic reviews of observational studies in the future.
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Table 3-7 Appraisal of Cross-sectional Studies (AXIS) (Downes et al. 2016)

Question Yes |No |Don’t

Know

Introduction
1) Were the aims/objectives of the study clear?

Methods
2) Was the study design appropriate for the stated aim(s)?

3) Was the sample size justified?

4) Was the target/reference population clearly defined? (Is it clear who the

research was about?)

5) Was the sample frame taken from an appropriate population base so that

it closely represented the target/reference population under investigation?

6) Was the selection process likely to select subjects/participants that were

representative of the target/reference population under investigation?

7) Were measures undertaken to address and categorize non-responders?

8) Were the risk factor and outcome variables measured appropriate to the

aims of the study?

9) Were the risk factor and outcome variables measured correctly using
instruments/measurements that had been trialled, piloted or published

previously?

10) Is it clear what was used to determined statistical significance and/or

precision estimates? (e.g. p-values, confidence intervals)

11) Were the methods (including statistical methods) sufficiently described to

enable them to be repeated?

Results
12) Were the basic data adequately described?

13) Does the response rate raise concerns about non-response bias?

14) If appropriate, was information about non-responders described?

15) Were the results internally consistent?

16) Were the results presented for all the analyses described in the methods?

Discussion
17) Were the authors' discussions and conclusions justified by the results?

18) Were the limitations of the study discussed?

Other
19) Were there any funding sources or conflicts of interest that may affect the

authors’ interpretation of the results?

20) Was ethical approval or consent of participants attained?
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3.3.10 Synthesis of evidence

One option for the synthesis of evidence is to include a meta-analysis. Nevertheless,
heterogeneity is a common problem in observational studies, limiting statistical
pooling of the data (Moola et al. 2015). When a meta-analysis is not feasible, a
narrative approach can be used to synthesise data (Popay et al. 2006; CRD's 2009).
A narrative approach relies mainly on the use of words and text to summarise and
explain the findings of the synthesis. Furthermore, researchers may use a graphical
and tabular summary for data synthesis (Moola et al. 2015). However, using a
narrative approach can be problematic, because the researcher may select or
emphasise some findings over others when describing the data (Reeves et al. 2011).
Therefore, one guideline published on the conduct of narrative synthesis has
identified different techniques which can be used to enhance the robustness of the
synthesis (Popay et al. 2006). The decision, about which of these techniques is

appropriate, depends on the nature of the review being conducted.

The present review aims to summarise the findings from the research using a wide
range of designs (e.g. cross-sectional and longitudinal studies), which need to be
combined to provide a conclusion. As a result, the best-evidence synthesis
approach was found to be suitable based on the nature of this review. Best-evidence
synthesis is a qualitative evidence ranking based on the method developed by
Slavin (1995), which is widely used and contemporaneous (Yusuf et al. 2010;
Veenhof et al. 2012). As in the case of meta-analysis, best evidence synthesis aims
to provide methodological rigor to evidence synthesis by clearly and succinctly
articulating the synthesis standards (Suri and Clarke 1999). In short, best-evidence
synthesis identifies the strength of a relationship based on the type, quantity, quality,
and consistency of the evidence available to support a relationship between
variables (Tompa et al. 2016). A ranking system (Table 3-8) proposed by Van Tulder
et al. (2003), and utilised in subsequent systematic reviews (Yusuf et al. 2010;
Veenhof et al. 2012), was considered for this purpose. Initially, the studies were
categorised according to the type of study design. The favoured design was a cohort
study followed by a case-control design and, lastly, a cross-sectional design. After
that, the studies were ranked according to their overall methodologic quality score.
Consistency in this ranking system means that the factor was significantly

associated with hand function, with the same direction of association.
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Table 3-8 Best-evidence synthesis (Van Tulder et al. 2003)

Level of evidence

Description

Strong Generally consistent findings were presented in multiple high-
quality cohort studies

Moderate One high-quality cohort study and at least two high-quality case—
control studies, or when at least three high-quality case—control
studies show generally consistent findings

Limited Generally consistent findings were found in a single cohort study,
or in maximum two case—control studies, or in multiple cross-
sectional studies

Conflicting Less than 75% of the studies reported consistent findings

No evidence No study could be found
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3.4 Results

3.4.1 Study selection

The search of the selected databases resulted in the retrieval of 1,254 citations
(MEDLINE 395; EMBASE 566; CINAL 122; AMED 54; PsychINFO 18; Web of
Knowledge 99), and other source searches yielded 17 citations (Google Scholar).
After removal of duplicate citations, 764 articles remained. Following that, screening
of citation titles and abstracts excluded 703 citations from the review. From the
remaining 61 citations, 41 were excluded for the following reasons:

1) Citations were not peer reviewed (i.e. thesis or conference abstracts)

2) Hand function data were not reported or separate analysis for RA participants
was not available

3) Participants were not diagnosed according to the ACR or 2010 ACR/EULAR
criteria

4) Hand function was not evaluated using hand specific outcome measures (i.e.
generic disability measures or a hand function subscale from generic disability

measures) or impairment measurement of hand function was used

As presented in the PRISMA flow diagram (Figure 3-2), 20 articles that met all of
the inclusion criteria were identified, and thus included in the present review. Hand
searching of these articles resulted in the retrieval of one additional article (Tastekin
et al. 2006) which was published in Turkish, and therefore excluded. Forward
citation tracking and consulting the experts in this systematic review team did not

yield any further articles for inclusion in the review.

3.4.2 Study characteristics

The articles in the review were based on 19 independent studies of people with RA.
Fifteen (75%) of the 20 articles were cross-sectional (Jonsson and Larsson 1990;
O'Connor et al. 1999; Adams et al. 2004, 2005b; Sahin et al. 2006; Birtane et al.
2008; Ozeri et al. 2008; Horsten et al. 2010; Aktekin et al. 2011; DedeoGLu et al.
2013; Dogu et al. 2013; Durmus et al. 2013; BiRcan et al. 2014; Andrade et al. 2016;
Belghali et al. 2017), two were case-control (Erol et al. 2016; Kinikli et al. 2016), and
three studies were cohort (van Lankveld et al. 1998; van Lankveld et al. 1999;
Eberhardt et al. 2008).
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Figure 3-2 PRISMA flow chart
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Case-control and cohort studies included in this review presented cross-sectional
data on the association between factors and hand function. For instance, Eberhardt
et al. (2008) reported the associations between the factors identified and hand
function only at the end of study. Conversely, van Lankveld et al. (1998) only
reported the associations at the study baseline stage. Since case-control and cohort
studies included in this review presented cross-sectional data regarding the
association between factors and hand function, all of studies were considered to be
cross-sectional, resulting in at best limited evidence in the best-evidence synthesis.
In a similar systematic review study, the authors considered case-control studies to
be cross-sectional, since the data presented were cross-sectional (Veenhof et al.
2012).

Two articles (van Lankveld et al. 1998; van Lankveld et al. 1999) used the same
group of participants, but the factors assessed for association with hand function
were different. However, both articles reported the same associations between hand
function and age, gender and disease duration. Therefore, the results of both
articles with regards to the associations between hand function and age, gender
and disease duration were considered as one body of evidence in the analysis. A
full overview of the study characteristics of the included studies is presented in Table
3-9.

3.4.3 Characteristics of the samples

Although 20 articles were included in the present review, two articles (van Lankveld
et al. 1998; van Lankveld et al. 1999) used the same group of participants. Therefore,
this review identified data from 19 unique study samples. The sample size ranged
from 25 (O'Connor et al. 1999) to 200 participants (Horsten et al. 2010). The majority
of the participants (56%-100%) in the studies were women and the mean age
ranged from 45.07 to 70 years (with the SD ranging 2.4-14.15 years). Two studies
only included female participants (Ozeri et al. 2008; Dogu et al. 2013). The mean
disease duration ranged from 7 months to 21 years (with the SD ranging from 1.7
months-15.4). One study did not provide details about the mean disease duration
(Erol et al. 2016). Although the recruitment settings were poorly reported in many of
the included studies, those studies that did report the recruitment setting cited

outpatients’ rheumatology and/or rehabilitation clinics.
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Table 3-9 The characteristics of the articles included, ordered by publication date
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Author Study Study population HF assessment Results: associations with low hand functional abilities Statistical Quality
(year) Design analysis score
Belghali et Cross- = Sample size (n=100, F=85, bMHQ 1 = Associations with older age (above 65 years), longer Spearman 45%
al. (2017) sectional M=15) disease duration (above 2 years), high disease activity correlation
= Mean age (55 +12 years) (DAS-28), presence of deformities, high ESR level, not
= Mean disease duration (9+7 receiving rehabilitation services (PT, OT and splint), and
years) medical treatments (biological medication and surgery).
= No association with gender, physical functioning, living
condition, educational level, laterality, job, presence of
extra-articular manifestations, immunological blood tests
(RF, ACPA and ANA), structural damage to the hand,
symptomatic and conventional DMARDs
Kinikli et al. Case- = Sample size (n=29, F=20, DHI | = Associations with low power grip strength and endurance of ~ Spearman 30%
(2016) control M=9) the DH correlation
= Mean age (51.5+8.6 years)
= Mean disease duration
(9.6+£7.4 years)
Erol et al. Case- = Sample size (n=33, F=24, DHI | = Associations with DH high tenosynovitis severity and Mann— 50%
(2016) control M=9) number of DH deformities Whitney U
» Mean age (46.4+11.1 years) » No association with immunological blood test (RF), hand test,
» Mean disease duration (Not overuse, and DH bone erosion, bone edema, and synovitis Spearman
reported) correlation
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Table 3-9 (Continued)

Author Study Study population HF assessment Results: associations with low hand functional Statistical Quality
(year) Design abilities analysis score
Andrade et  Cross- = Sample size (n=81, F=74, M=7) SODA 1 = Associations with low DH power grip strength, DH Linear 55%
al. (2016)  sectional = Mean age (54 + 2.4 years) t limited ROM, low mental health status and presence regression
= Mean disease duration (12 + 2.2 of DH deformities analysis
years) T = No association with age, gender, upper limb ROM
deficit, DH tip pinch strength, pain intensity during
SODA tasks, vitality, stiffness intensity, fatigue
intensity, dexterity, disease duration, classification of
functional status (ACR), general health status, work
situation and work activity
BiRcanet  Cross- = Sample size (n=65, F=55, M=10) GAT | = Associations with long duration of morning stiffness, Mann— 60%
al. (2014)  sectional = Mean age (55+11years) low physical functioning, high pain intensity during Whitney U
= Mean disease duration (10.2+8.2 ADL, high stiffness intensity, increase of DH ROM test,
years) flexion deficit, high disease activity (DAS-28), and low Spearman
power grip strength of both DH and NDH correlation
= No association with gender, pain intensity at rest,
gender, number of deformities in both hands, disease
duration, and NDH flexion ROM deficit
Dogu et al. Cross- » Sample size (n=83, F= 83, M=0) DHI | = Associations with weak power grip and pinch Pearson 65%
(2013) sectional » Mean age (45.07+£14.15 years) strengths (lateral, tip, and tripod) and more hands’ correlation

= Mean disease duration
(8.46+5.68 years)

structural damage

No association with hands’ bone mineral density
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Author Study Study population HF assessment Results: associations with low hand functional Statistical Quality
(year) Design abilities analysis score
Durmus et Cross- = Sample size (n=80, F=62, = MHQ 1 = MHQ & DASH: Associations with high CRP level (only Pearson 60%
al. (2013) sectional M=18) = DASH | MHQ), high level of ESR (only DASH) high pain correlation
» Mean age (52.86+9.43 years) intensity (at rest, in ADL, and bodily pain), high
= Mean disease duration disease activity (DAS-28 and PGA), high swollen and
(6.99+4.42 years) tender joints count, low physical functioning level, low
social functioning, low Rt and Lt hand power grip
strength, low emotional function, low vitality level, low
mental health status, and low general health status
= MHQ: No association with ESR level
= DASH: No association with CRP level
DedeoGLu Cross- = Sample size (n=102, F=78, DHI | = Associations with high disease activity (DAS-28), low Mann— 45%
et al. (2013) sectional M=24) physical functioning level, more joint article damage Whitney U
= Mean age (52.8+10.5 years) (RAAD), high pain intensity, limited functional mobility  test,
= Mean disease duration (hands and upper limbs), more hands’ structural Spearman
(13.55+9.03 years) damage, long disease duration, low power grip correlation

strength and low pinch strengths (tip, lateral and
tripod)
No association with RF level
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Table 3-9 (Continued)

Author Study Study population HF assessment Results: associations with low hand functional abilities  Statistical  Quality
(year) Design analysis score
Aktekin et Cross- = Sample size (n=166, F=130, DASH | = Associated with high disease activity (DAS-28, CDAI,SDAI, Pearson 40%
al. (2011) sectional M=36) PAG and PhGA), low physical functioning level, low social correlation
= Mean age (52.5£12.6 years) functioning, high swollen and tender joints count, high level
= Mean disease duration of ESR and CRP, high body pain intensity, low mental
(10.6+8.1 years) health status, low emotional function, low vitality and low
general health status
Horsten et Cross- = Sample size (n=200, F=150, DASH | = No association with disease duration Chi square 75%
al. (2010) sectional M=50) test
= Mean age (59.7+£10.7 years)
= Mean disease duration
(5.9£2.7 years)
Ozeri et al. Cross- = Sample size (n=30, F=30, DHI | = Associations with long disease duration, high pain intensity Spearman 40%
(2008) sectional M=0) at hand and wrist, high disease activity (PGA), high tender correlation

= Mean age (47.4+8.8 years)
= Mean disease duration

(7.1145.3 years)

joints count (RAI), limited DH wrist flexion ROM, low power
grip strength, more hands’ structural damage, limited
functional mobility and high CRP level

» No association with duration of morning stiffness, lateral

pinch strength, ESR level, MCP flexion ROM, PIP flexion
ROM, DIP flexion ROM, swollen and tender joint count and

total score of swelling
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Author Study Study population HF assessment Results: associations with low hand functional Statistical Quality
(year) Design abilities analysis score
Eberhardt Cohort Sample size (n=49, F=37, M=12) GAT | = Associations with weak power grip and tip Spearman 55%
et al. Mean age (54.9+12.2 years) pinch strength, low physical functioning level, correlation
(2008) Mean disease duration (1510 and limited functional mobility

years) = No association with disease activity (DAS-28)
Birtane et Cross- Sample size (n=48, F=38, M=10) DHI | = Association with high disease activity (DAS-28) Spearman 50%
al. (2008) sectional Mean age (52.56+13.02 years) = No association with disease duration, age, correlation,

Mean disease duration (9.08+6.73 gender, and structural damage of the hands Pearson

years) correlation
Sahinetal. Cross- Sample size (n=42, F=34, M=8) = DHI | = DHI & SHFT: Associations with low power grip  Correlation 40%
(2006) sectional Mean age (55.1 + 12 years) = SHFT 1 strength, low physical functioning level, low analysis- not

Mean disease duration (7.2+6.5 lateral pinch strength, increase of ulnar specified

years) deviation angle, and more hands’ structural

damage (erosion and joint space narrowing)

Adams et Cross- Sample size (n=110, F=81, M=29) DASH | = Associations with older age and long disease Pearson 55%
al. (2005b)  sectional Mean age (57+13.85 years) duration correlation

Mean disease duration (7+1.7
months) T
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Table 3-9 (Continued)

Author Study Study population HF assessment Results: associations with low hand Statistical Quality
(year) Design functional abilities analysis score
Adams et Cross- = Sample size (=36, F=25, M=11) = DASH | = DASH: Associations with low power grip Spearman 65%
al. (2004) sectional = Mean age (58+14 years) = GAT | strength, low tripod pinch grip, and DH limited  correlation
» Median disease duration (7.5 wrist ROM
months) = GAT: Associations with low power grip
strength, low tripod strength, DH limited wrist
ROM, and of increase ulnar deviation angle
= DASH: No association with ulnar deviation
angle, NDH wrist ROM
= GAT: No association with NDH wrist ROM
van Cohort = Sample size (n=94, F~59, M~35) SODA 1 = Associations with high disease activity (DAS- Pearson 45%
Lankveld et = Mean age (56.34 +11.87) 28), long disease duration, high pain factor correlation
al. (1999) = Mean disease duration (13.33+10 score (3 measures of pain intensity), high

years)

impairment factor score (number of
deformities, power grip strength, and
structural damage) and decreasing activity
behaviour

No association with age, sex and adaption

behaviour (pacing)
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Author Study Study population HF assessment Results: associations with low hand functional abilities Statistical Quality
(year) Design analysis score
O'Connor Cross- = Sample size = SHFT 1 = SHFT: Associations with long disease duration, low physical Spearman 50%
et al. sectional (n=25, F= 14, = SODA 1 functioning level, limited flexion ROM of DH and limited extension correlation,
(1999) M=11) ROM of DH and NDH Pearson
= Mean age = SHFT: No associations with pain intensity during SODA tasks, pain correlation
(70£7.7) intensity in DH and NDH, limited flexion ROM of NDH, ulnar deviation
= Mean disease angle of both DH and NDH, age, and sex
duration (21+14 = SODA: Associations with long disease duration, high pain intensity
years) during SODA tasks, low physical functioning level, limited flexion ROM
of both DH and NDH, limited extension and flexion ROM of both DH
and NDH, and an increase of DH and NDH ulnar deviation angle
= SODA: No associations with DH and NDH pain intensity, age, and sex
van Cohort = Sample size SODA 1 = Associations with long disease duration, more hands structural Pearson 40%
Lankveld et (n=94, F~59, damage, low power grip strength, increase number of deformities of correlation
al. (1998) M~35) both hands, limited flexion ROM of the fingers (thumb, index, middle,
= Mean age ring and little finger), limited wrist ROM (flexion, extension, ulnar
(56.34+7.7) deviation, radial deviation, supination, and pronation), increase

= Mean disease
duration
(13.33+10 years)

number of painful joints, high pain intensity
No association with age, gender, and ESR level and number of

swollen joints
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Table 3-9 (Continued)

Author Study Study population HF assessment Results: associations with low hand functional abilities  Statistical Quality
(year) Design analysis score
Jonsson Cross- = Sample size (n=77, F= 46, SHFT 1 = Associations with older age, long disease duration, Regression 25%
and sectional M=31) increase number of in hospital days, and limited analysis
Larsson = Mean age (65+14.2) functional mobility of hand and upper limb
(1990) = Mean disease duration (19+15.4 = No association with treatment cost

years)

1. Higher score of the outcome measure denotes better hand function; |: Lower score of the outcome measures denotes better hand function t: Estimated mean values
using Hozo et al. (2005) method; ACPA: Anti-citrullinated Peptide Antibodies; ACR: American College of Rheumatology; ADL: Activities of Daily Living; ANA: Anti-nuclear
Antibodies; bMHQ: brief Michigan Hand Outcomes Questionnaire; CDAI: Clinical Disease Activity Index; CRP: C-reactive Protein; DAS-28: Disease Activity Score; DASH:
Disabilities of the Arm, Shoulder and Hand; DH: Dominant Hand; DHI: Duruoz Hand Index; DMARDs: Disease Modifying Anti-rheumatic Drugs; ESR: Erythrocyte
Sedimentation Rate; F: Female; GAT: Grip Ability Test; HF: Hand function; Lt.: left Hand; M: Male; MHQ: Michigan Hand Outcomes Questionnaire; NDH: Non dominant
hand; OT: Occupational Therapy; PGA: Patient s’ global assessment of disease activity; PhGA: Physician’s global assessment of disease activity; PT: Physiotherapy; RAAD:
Rheumatoid Arthritis Articular Damage; RAI: Ritchie Articular Index; RF: Rheumatoid Factor; ROM: Range of Motion; Rt.: Right Hand; SDAI: Simplified Disease Activity
Index; SHFT: Sollerman Hand Function Test; SODA: Sequential Occupational Dexterity Assessment
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3.44 Types of hand function outcome measures

From the 20 articles included, seven hand function measures and four self-reported
measures, including the brief Michigan Hand Questionnaire (bMHQ) (Waljee et al.
2011), Michigan Hand Questionnaire (MHQ) (Chung et al. 1998), Disabilities of the
Arm, Shoulder and Hand (DASH) (Hudak et al. 1996), and Duru6z Hand Index (DHI)
(Duruoz et al. 1996) were identified. Three performance-based hand function tests
were used: Sequential Occupational Dexterity Assessment (SODA) (van Lankveld
et al. 1996), Grip Ability Test (GAT) (Dellhag and Bjelle 1995), and Sollerman Hand
Function Test (SHFT) (Sollerman and Sperling 1978). Four studies evaluated hand
function using two outcome measures: self-reported and performance-based
measures (Adams et al. 2004; Sahin et al. 2006), self-reported measures only
(Durmus et al. 2013), and performance-based measures only (O'Connor et al. 1999).
As shown in Figure 3-3, DHI and DASH were the more frequently used outcome
measures, followed by SODA, GAT, and SHFT, and the least used were MHQ and
bMHQ. In the study by Andrade et al. (2016), hand function was evaluated using
both the SODA and the Upper Extremity Function Test for the Elderly (TEMPA)
(Johanne et al. 1993); however, the results of association between the TEMPA and
other variables were not considered in this review analysis, because the evidence
supporting the use of TEMPA with the RA population is currently limited (Andrade
et al. 2016).

7

bMHQ MHQ SHFT GAT SODA DASH DHI

number of included studies
O P N W » U1 O N

Outcome measures

Figure 3-3 Frequency of use of each hand function outcome measure in included

articles
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3.45 Methodological quality

One reviewer (JA) involved in this review was the author of two out of twenty of the
articles included in the review. However, to ensure that the quality assessment
process was unbiased, the quality assessment of these two articles were completed

by the researcher and the second reviewer (AMH) only.

The initial scoring between the researcher and the first reviewer (JA) and the
researcher and the second reviewer (AMH) of the included studies had an
agreement rate of 73% (146/200) and 81% (162/200), respectively. Disagreement
was mainly prevalent in the “sampling frame” domain (item 5), because the sample
frame was not clearly reported in the included studies. After four meetings between
the researcher and the reviewers, a consensus was achieved on all the initial
disagreements and the third reviewer was not required to solve any disagreements.
The items, which had been rated as “Don't know” at the initial scoring, were later
rated as “Yes” or “No” after reaching a consensus. The overall scores of
methodological quality, and the quality scores for reporting, design and risk of bias

domain of the included studies are presented in Table 3-10.

The overall quality assessed by the reviewers as the total percentage of quality
appraisal items endorsed for each study was high (= 60%) for five studies (25%)
(Adams et al. 2004; Horsten et al. 2010; Dogu et al. 2013; Durmus et al. 2013;
BiRcan et al. 2014). The mean quality score over the 20 included articles was 49.5%,
with a range of 25% to 75%. The risk of bias items (6, 7, 13, and 14) were
inadequately met by the included studies, including those with overall high quality
scores, with the exception of the study by Horsten et al. (2010). The study by
Horsten et al. (2010) was the only study to meet items seven, thirteen and fourteen,
and item six was only met by Dogu et al. (2013). Consequently, only one study was
deemed to have a high methodological quality (67%) in terms of the risk of bias
domain (Horsten et al. 2010). However, this study explored the association between
only one factor (i.e. disease duration) and hand function. Unlike the risk of bias
domain, 80% (n=16) of the included studies had a high score for reporting quality
domain. The mean quality score for reporting domain was 75%, with a range of 29%
to 100%. Therefore, the overall high-quality scores for the included studies appears

to be due to the high reporting quality scores.
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Table 3-10 Quality assessment using AXIS tool of the articles included, ordered by publication date
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© 00 N o OB~ W N
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20

Author (year) Question Quality

QL Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 | Overall Report Design Bias
Belghali et al. (2017) Y Y N Y N N N N N Y N Y N N Y Y Y Y N N 45% 86% 29% 17%
Kinikli et al. (2016) Y Y N Y N N N N N Y N N N N N N N N Y Y 30% 43% 43% 0%
Erol et al. (2016) Y Y N Y N N N Y N Y N Y N N Y Y Y N N Y 50% 71% 57% 17%
Andrade et al. (2016) N Y Y Y Y N N Y Y Y N N N N Y N Y Y N Y 55% 43% 86% 33%
BiRcan et al. (2014) Y Y N Y N N N Y N Y N Y N N Y Y Y Y Y Y 60% T 86% 71% 17%
Durmus et al. (2013) Y Y N Y Y N N N N Y Y Y N N Y Y Y Y N Y 60% T 100% 57% 17%
Dogu et al. (2013) Y Y N Y N Y N Y Y Y N Y N N Y Y Y Y N Y 65% t 86% 57% 50%
DedeoGLu et al. (2013) Y Y N Y N N N N N Y N Y N N Y Y Y N Y N 45% 71% 43% 17%
Aktekin et al. (2011) Y Y N Y N N N Y Y N N Y N N Y Y N N N N 40% 57% 29% 33%
Horsten et al. (2010) Y Y N Y Y N Y N N Y Y Y Y Y Y Y Y Y N Y 75% T 100% 57% 67%
Ozeri et al. (2008) Y Y N Y N N N N N Y N Y N N Y Y Y N N N 40% 71% 29% 17%
Eberhardt et al. (2008) Y Y N Y N N N Y Y Y Y Y N N Y Y Y N N N 55% 86% 43% 33%
Birtane et al. (2008) Y Y N Y N N N N N Y Y Y N N Y Y Y N N Y 50% 86% 29% 17%
Sahin et al. (2006) Y Y N Y N N N N N Y N Y N N Y Y Y N N N 40% 71% 29% 17%
Adams et al. (2005b) Y Y N Y N N N Y Y N Y Y N N Y Y Y N N Y 55% 71% 57% 33%
Adams et al. (2004) Y Y N Y N N N Y Y Y Y Y N N Y Y Y Y N Y 65% T 100% 57% 33%
van Lankveld et al. (1999) Y Y N Y N N N N N Y N Y N N Y Y Y Y N N 45% 86% 29% 17%
O'Connor et al. (1999) Y Y Y Y Y N N N N Y Y Y N N N Y Y N N N 50% 86% 57% 0%
van Lankveld et al. (1998) Y Y N Y N N N N N Y N Y N N Y Y Y N N N 40% 71% 29% 17%
Jonsson and Larsson (1990) N Y N Y Y N N N N Y N N N N Y N N N N N 25% 29% 29% 17%

Y: Yes; N: No, Q: Question; t: High quality
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3.4.6 Data synthesis

Factors tested for association with hand function have been categorised based on
the ICF framework and health related factors. The ICF classification is structured
into four broad domains including:
1) Body function and structure (e.g. range of motion, power grip strength).
2) Functional status (i.e. activity limitation and participation restriction such as
physical functioning).
3) Personal (e.g. age, gender).

4) Environmental (e.g. work activity).

Health related factors included health condition factors (e.g. disease duration) and
general health status.

3.4.7 Overview of all factors

The frequency of the factors tested for association with hand function are mapped
in Figure 3-4 to Figure 3-8. The majority (80%) of the studies were concerned with
body function and structure factors. Thirteen unique body function and structure
factors were assessed for association and are outlined in Figure 3-4. Power grip
strength, composite disease activity and structural damage (radiographic) were the
most frequently assessed factors in eleven, eight and seven independent studies,
respectively. Functional status factors included physical functioning, social
functioning and the emotional role. The former factor was assessed in eight studies
and the other two factors were assessed in two separate studies (Figure 3-5). Few
personal factors were assessed for association, and most of those factors were
assessed in a single study, with the exception of age and gender, which were
assessed in seven independent studies (Figure 3-6). Of the five environmental
factors assessed for association, only the work activity factor was assessed in three
studies and the remaining five factors were assessed in a single study (Figure 3-7).
Four health condition factors including disease duration, RF factor, ACR functional
classification and extra articular manifestations were assessed. Disease duration
was explored in eleven studies, whereas RF was explored in three studies and the
latter two factors were explored in a single study (Figure 3-8). Lastly, general health

status was explored in three studies.
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Figure 3-4 Frequency of body function and structure factors tested for association

with hand function

CRP: C-reactive Protein; ESR: Erythrocyte Sedimentation Rate; MRI: Magnetic Resonance Imaging,

PGA: Patient Global Assessment; PhGA: Physician Global Assessment
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Figure 3-5 Frequency of functional status factors tested for association with hand

function
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Figure 3-6 Frequency of personal factors tested for association with hand function
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Figure 3-7 Frequency of environmental factors tested for association with hand

function
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Health condition factors

ACR functional classification
Extra-articular manifestations
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Figure 3-8 Frequency of health condition factors tested for association with hand

function

3.4.8 Methodological considerations for best-evidence synthesis

The studies included exhibited marked heterogeneity in terms of patient
characteristics, outcome measures, statistical analysis, and substantial differences
in reporting of results. Consequently, meta-analysis was not possible and best-
evidence synthesis (Slavin 1995) was used. It was evident from the studies
assessing the association between hand function and factors related to body
function and structure, that there was a marked variation regarding methods of
measuring body function and structure factors, as well as how to describe and report
them. For instance, Adams et al. (2004) assessed the dominant hand and non-
dominant hand wrist flexion-extension active motion and documented the results of
association for each hand separately. Whereas van Lankveld et al. (1998) assessed
wrist flexion and extension separately and reported the association between hand
function and the mean value of extension and flexion ROM for both hands.
Therefore, factors that have been measured and reported in the same manner were
considered common if supported by evidence from more than one study, otherwise,

the results were considered inconclusive.

Studies that have used two hand function tools reported, at times, association
between the factor and only one tool. For example, the CRP level was associated
with the MHQ and not with the DASH (Durmus et al. 2013). For studies that used

two tools to evaluate hand function and reported an association between a factor

91



Chapter 3

and one tool, but no association with another tool, the following conditions were
applied:

1) If the study used a generic hand function tool (e.g. DASH) and hand specific
tool, then only the results of the latter were considered.

2) If the study used two specific hand function tools, then the results of the tool
that had been used more frequently in the included studies were considered.

3.4.9 Factors related to hand function

Factors that were common across the included studies based on the methodological
considerations outlined previously were determined, thereafter best-evidence
synthesis was performed using the ranking system presented in Table 3-8. However,
extensive details regarding the association between hand function and all of the
factors identified from the included studies are presented in Appendix F.

3.4.9.1 Body function and structure factors

A summary of all of the body function and structure factors considered for best

evidence analysis is presented in Table 3-11.

= Grip and pinch strength

As presented in Table 3-11, limited evidence was found regarding the association
between hand strength (power grip, tripod pinch, tip pinch and lateral pinch) and
hand function. All of the studies which assessed the association between hand
function and power grip strength and tripod pinch strength consistently reported a
statistically positive significant association, regardless of the measurement or
analysis methods. However, it was observed that there were discrepancies in
relation to the strength of correlation between hand function measures and strength
measurements. For power grip strength, the highest correlation (r=—.810, p<.001)
was reported for the dominant power grip strength (Adams et al. 2004), and the
lowest correlation (r=-.399, p<.01) was reported for the non-dominant power grip
strength (BiRcan et al. 2014). Similarly, the strength of correlation between tripod
pinch strength and hand function ranged from low (r=-.344, p=.0001) (Dogu et al.
2013) to high (r=-.802, p<.001) (Adams et al. 2004). A low to moderate correlation

was reported by studies that explored the association between hand function and
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the mean value of both hands’ tip pinch and lateral pinch strength when three
consecutive measures were taken. For tip pinch strength, correlation ranged from
low (r=-.35, p<.05) (Eberhardt et al. 2008) to moderate (r=—.640, p<.001)
(DedeoGLu et al. 2013), while lateral pinch strength correlation ranged from low
(r=—.402, p=.0001) (Dogu et al. 2013) to moderate (r=—.640, p<.00) (DedeoGLu et
al. 2013).

There was inconclusive evidence to support the findings of Andrade et al. (2016)
that the correlation between dominant hand tip pinch strength and hand function is
not statistically significant. Similarly, the findings of Ozeri et al. (2008) were
inconclusive regarding the correlation between the mean value of both hands’ lateral
pinch strength measured in one trial and hand function was not statistically

significant.
= Range of motion

Marked variation was observed regarding the methods of evaluatihng ROM
measurements, as well as how to describe and report them. As a result, only two
ROM measures were considered for best-evidence synthesis; the remaining ROM
results were considered inconclusive. Regarding best-evidence synthesis, limited
evidence was found for the association between the finger flexion deficit of both the
dominant and non-dominant hands and hand function. Two studies reported a
statistically negative significant association between finger flexion deficit of the
dominant hand and hand function. The strength of correlation ranged from negligible
(r=.267, p<.05) (BiRcan et al. 2014) to high (r=-.71, p<.01) (O'Connor et al. 1999).
However, the same studies (O'Connor et al. 1999; BiRcan et al. 2014) reported that
the correlation between finger flexion deficit of the non-dominant hand and hand

function was not statistically significant.
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Table 3-11 Overview of findings regarding associations of body function and structure factors with hand function

Factors Association foundeference) No association foundeerence) Level of evidence
Strength
Power grip (mean value of both hands) One HQ "and three LQ Limited
Power grip (dominant hand) Two HQ and one LQ Limited
Power grip (non-dominant hand) Two HQ Limited
Lateral pinch (mean value of both hands) One HQ "and one LQ ® Limited
Tip pinch (mean value of both hands) One HQ "and one LQ ® Limited
Tripod pinch (mean value of both hands) One HQ "and one LQ ® Limited
Range of motion
Dominant hand fingers flexion deficit One HQ ° and one LQ *® Limited
Non-dominant hand fingers flexion deficit One HQ ° and one LQ 8 Limited
Disease activity
Composite measure (DAS-28) Two HQ ° °and five LQ *8 91317 One LQ Limited
Swollen joint count One HQ ®and one LQ ° One LQ % Conflicting
Tender joint count One HQ °®and two LQ ®%° Limited
ESR Two LQ *° One HQ ° and two LQ ***° Conflicting
CRP One HQ ®and two LQ ® ** Limited
PGA One HQ ®and one LQ ° Limited
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Body Structure and function factors

Association found (eference)

No association found (eference)

Level of evidence

Deformity
Presence of deformities in dominant hand Two LQ Limited
Presence of deformities in both hands One LQ One HQ ° Conflicting
Ulnar deviation of dominant hand One HQ'*and two LQ '/ Limited
Ulnar deviation of non-dominant hand One HQ *° and one LQ */ Limited
Mental health One HQ ®and two LQ #° Limited
Fatigue One HQ ®and one LQ ° One LQ* Conflicting
Structural damage (radiographic) One HQ " and three LQ & -4 Limited
Pain
Bodily pain (VAS) Two LQ Limited
Bodily pain (SF-36) One HQ “and LQ Limited
Hand pain during activity (SODA tasks) Two LQ One LQ Conflicting
Hand pain during activity (VAS) Two HQ Limited
Hand pain at rest (VAS) One HQ ° and one LQ One HQ°and LQ *® Conflicting
Stiffness
Duration One HQ ° One LQ ** Conflicting
Intensity One HQ ® One LQ Conflicting

HQ:High Quality; LQ:Low Quiality; ESR:Erythrocyte Sedimentation Rate; CRP: C- Reactive Protein; PGA:Patient Global Assessment; VAS:Vsual Analog Scale; SF- 36:

Short- Form 36 Health Survey; SODA:Sequential Occupational Dexterity Assessment. : The reference number in these tables corresponds to the number given to each

study in Table 3-10
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The results of association between hand function and ROM measures, which were
considered inconclusive, can be grouped into wrist, fingers, thumb and overall ROM
measures. For the wrist ROM, van Lankveld et al. (1998) reported a statistically
significant positive correlation between hand function and wrist ROM when the
mean values of wrist ROM for both hands were explored for associations. Likewise,
Adams et al. (2004) reported a statistically significant positive correlation between
hand function and active wrist flexion-extension ROM of the dominant hand, but not
with the non-dominant hand. Also, Ozeri et al. (2008) reported a statistically positive
significant correlation between the dominant hand wrist flexion-extension ROM and
hand function.

Regarding finger ROM, van Lankveld et al. (1998) found a low negative correlation
between finger II-V flexion deficit, as measured by a ruler and hand function (range:
r=-.30 to r=—.37, p<.01). However, Ozeri et al. (2008) reported that the correlation
was not statistically significant between hand function and flexion-extension ROM
of MCP, PIP and distal DIP of the dominant hand when measured by the goniometer.
Regarding thumb ROM, van Lankveld et al. (1998) found that thumb flexion ROM
was weakly correlated (i.e. low) (r=—38, p<.01) with hand function. Finally, a linear
regression analysis conducted by Andrade et al. (2016) showed that hand function
correlated positively with the overall dominant hand ROM, but not with the overall

dominant upper limb ROM.
= Disease activity

There is limited evidence for the association between hand function and disease
activity measured by the composite disease activity score, tender joint count, CRP
level, and patients’ global assessment of disease activity. The strength of correlation
between these disease activity measures and hand function ranged from low to
moderate. However, there is conflicting evidence regarding the association between
hand function and disease activity measured by ESR level and swollen joint count.
Aktekin et al. (2011) reported a moderate negative correlation (r=.645, p<.05)
between hand function and disease activity, as evaluated by the physician’s global

assessment, however this finding is inconclusive.
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= Pain

There is limited evidence regarding the association between hand function and
bodily pain intensity, regardless of the methods of measuring pain. Bodily pain was
measured using the pain scale of the SF-36 and VAS, and it showed a statistically
significant negative correlation with hand function, which ranged from low (r=.477,
p=.0001) (Durmus et al. 2013) to high (r=-.759, p<.05) (Aktekin et al. 2011). Hand
pain during activity was measured using VAS and the sum of the painful tasks from
the SODA. Limited evidence was found for the association between hand function
and pain intensity during activity measured by VAS. The strength of correlation
ranged from negligible (r=.261, p<.05) (BiRcan et al. 2014) to moderate (r=.603,
p=.0001) (Durmus et al. 2013). However, conflicting evidence was found regarding
the association between hand function and the sum of the painful tasks during the
SODA tasks. Two studies reported a statistically significant negative correlation
between hand function and the sum of painful tasks during the SODA tasks (van
Lankveld et al. 1998; O'Connor et al. 1999), and one study reported that the
correlation was not statistically significant (Andrade et al. 2016). Furthermore,
conflicting evidence was found regarding the association between hand function
and hand pain intensity at rest, as measured by VAS. Finally, the association found
between the composite pain score and hand function by van Lankveld et al. (1999)

was inconclusive.
= Hand deformity

Limited evidence was found for the association between hand function and the ulnar
deviation angle of both the dominant and non-dominant hands. The strength of
correlation between hand function and the ulnar deviation angle of the dominant
hand ranged from low (r=.353, p=.035) (Adams et al. 2004) to moderate (r=—.64,
p<.01) (O'Connor et al. 1999). The strength of correlation between hand function
and ulnar deviation of the non-dominant hand was moderate (range: r=.517 to .57)
(O'Connor et al. 1999; Adams et al. 2004). Limited evidence was found for the
association between hand function and the presence of dominant hand deformities.
Two studies reported a statistically significant negative association between hand
function and the presence of dominant hand deformities (Andrade et al. 2016; Erol
et al. 2016). However, there is conflicting evidence for the association between the

presence of deformities in both hands and hand function (BiRcan et al. 2014;
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Belghali et al. 2017). Lastly, the results from van Lankveld et al. (1998) showed that
an increase in the number of deformities in both hands, which is associated with

limited hand function, was inconclusive.
= Structural damage

Structural damage was evaluated by a radiographic (x-ray) method and different
scoring systems were used. Because these scoring systems did not assess the
same joints of the hands (Boini and Guillemin 2001), only the studies which have
used the same scoring system were considered for best evidence analysis. As a
result, there was limited evidence that more structural damage (radiographic)
scored by the modified sharp score (van der Heijde 1999) was positively associated
with reduced hand function. The strength of correlation ranged from negligible
(r=.231, p=.03) (Dogu et al. 2013) to high (r=-.72, p<.0001). However, Belghali et al.
(2017) reported that the association between hand function and structural damage
evaluated using the Sharp score was not statistically significant. Studies that used
the Larsen score (Larsen et al. 1977) and the modified Larsen score (Larsen 1995)
reported contradictory findings (van Lankveld et al. 1998; Birtane et al. 2008).

However, these results were inconclusive.

By quantifying structural damage using MRI, Erol et al. (2016) reported a moderate
correlation between a high tenosynovitis score and limited hand function (r=.522,
p=.003). Furthermore, they reported that the correlation was not statistically
significant between hand function and erosion score, bone oedema score and
synovitis score. The strength of correlation between structural damage measured
by Rheumatoid Arthritis Articular Damage (RAAD) and hand function was found to
be low (r=.438, p<.001) (DedeoGLu et al. 2013). However, these results were

inconclusive.
= Fatigue

Conflicting evidence was found regarding the association between hand function
and fatigue when measured by the SF-36 vitality subscale. Two studies reported
low (r=-.335, p<.05) to moderate correlation (r=-.538, p=.0001) between hand
function and fatigue (Aktekin et al. 2011; Durmus et al. 2013). However, linear
regression analysis conducted by Andrade et al. (2016) showed that the association

between hand function and fatigue (measured with SF-36 vitality subscale) was not
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statistically significant. One study explored the association between fatigue
intensity, which was measured by VAS, and hand function (Andrade et al. 2016). It
was reported that the correlation was not statistically significant, however, this

finding is inconclusive.
= Mental Health

There is limited evidence regarding the association between mental health status
and hand function. The strength of correlation was low (range: r=—.423, p<.05 to
r=—468, p=.0001) (Aktekin et al. 2011; Durmus et al. 2013).

= Stiffness

There is conflicting evidence in terms of the association between stiffness duration
and hand function (Ozeri et al. 2008; BiRcan et al. 2014). In addition, there is
conflicting evidence regarding the association between stiffness intensity and hand
function (BiRcan et al. 2014; Andrade et al. 2016).

= Dexterity

Andrade et al. (2016) reported that the association between dexterity and hand
function was not statistically significant. However, this result is not enough to draw

a conclusion.
= Hand endurance

A study by Kinikli et al. (2016) was the only study which assessed the association
between hand endurance and hand function and reported a moderate correlation

(r=—.543, p=.002). Hence, this result was considered inconclusive.
= Functional mobility

Studies which explored the association between functional mobility and hand
function reported a positive correlation, which ranged from a moderate (r=.51,
p<.01) (Eberhardt et al. 2008) to high (r=.84, p<.05) (Jonsson and Larsson 1990).
However, functional mobility in these studies was evaluated using different outcome
measures. Two studies were found to evaluate functional mobility using the Signals
of functional impairment (SOFI); one study used the total score of the SOFI scale
(DedeoGLu et al. 2013), whilst the other only used the hand items score (Eberhardt
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et al. 2008). As a result, the current evidence is insufficient to confirm the strength

of correlation between hand function and functional mobility.
3.4.9.2  Functional status factors

Limited evidence was found in terms of the association between hand function and
the level of physical and social functioning (Table 3-12). Although all of the studies
used the HAQ to evaluate general physical function, two studies (Aktekin etal. 2011,
Durmus et al. 2013) used the physical functioning subscale of the SF-36 in addition
to the HAQ. The strength of correlation between physical functioning and hand
function ranged from low (r=-.41, p=.05) (O'Connor et al. 1999) to high (r=.876,
p<.001) (DedeoGLu et al. 2013). The social functioning subscale of the SF-36 was
used to evaluate social functioning and the strength of correlation was relatively
moderate. Finally, limited evidence was found regarding the association between
emotional status and hand function, with the strength of correlation ranging from
negligible (r=.254, p=.023) to moderate (r=-.588, p<.05) (Aktekin et al. 2011,
Durmus et al. 2013).

3.493 Personal factors

There was conflicting evidence with regard to the association between age and hand
function (Table 3-12). Of the seven studies that explored the association between
hand function and age, three studies reported a statistically significant negative
correlation, which ranged from negligible (r=.054, p<.05) (Adams et al. 2005b) to
low (r=.4, p<.05) (Jonsson and Larsson 1990). In terms of hand function, seven
studies reported that the difference between men and women was not statistically
significant (i.e. hand function is not associated with gender). As a result, limited
evidence is documented in the best-evidence synthesis. The association between
hand function and pacing coping strategy (a tendency to adapt the level of physical
activity when confronted with limitation) (van Lankveld et al. 1999), educational level
and laterality (the preference people show for one side of their body over the other)
(Belghali et al. 2017) was also not statistically significant. However, decreased
activity (tendency to avoid physical activity when confronted with pain) as a coping
strategy was found to be correlated (r=-.37, p<.01) with hand function (van Lankveld

et al. 1999). Nevertheless, the evidence to support these results was inconclusive.
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Table 3-12 Overview of findings regarding associations of functional status, personal, environmental, and health-related factors with hand

function

Factors

Association foundeference)*

No association foundeference)

Level of evidence

Functional status

Physical functioning (HAQ) Two HQ " and five LQ One LQ Limited
Physical functioning (SF-36) One HQ " and one LQ Limited
Social functioning One HQ " and one LQ Limited
Emotional role One HQ ®and one LQ ° Limited
Personal factors
Age Three LQ 1% Four LQ # 13 (1I7+19)1.18 Conflicting
Gender One HQ ° and six LQ "4 13 (IM19)1.18.20 | imited
Environmental factors
Work activity Three LQ *** Limited
Health-related factors
Disease duration Seven LQ "8 1115, (17+19) 1, 18,20 Two HQ > and two LQ # '3 Conflicting
Rheumatoid factor (RF) Three LQ *38 Limited
General state of health One HQ ®and one LQ ° OneLQ* Conflicting

HAQ: Health Assessment Questionnaire; HQ:High Quality; LQ:Low Quality. §: The reference number in these tables corresponds to the number given to each study in

Table 3-10. t:Study 17 (van Lankveld et al. 1999) and 19 (van Lankveld et al. 1998) were considered as one body of evidence, since both studies reported the findings

from the same sample of RA patients with regard to the association between SODA and disease duration, age and gender
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3494 Environmental factors

Limited evidence was found that hand function is not associated with work activity
(Table 3-12), as only three studies reported that the association between work
activities (type of employment or job) and hand function was not statistically
significant (Andrade et al. 2016; Erol et al. 2016; Belghali et al. 2017). The
association between hand function and treatment cost (Jonsson and Larsson 1990),
work situation (Andrade et al. 2016), living condition and medical treatment by
symptomatic and conventional DMARDs (Belghali et al. 2017) was also not
statistically significant. The number of days spent in hospital (Jonsson and Larsson
1990), hand specific treatments and biological treatment were found to be
associated with hand function (Belghali et al. 2017). However, these results were

insufficient to draw conclusions.
3.495 Health-related factors

There was conflicting evidence regarding the association between hand function
and disease duration and general health status (Table 3-12). Of the eleven studies
which assessed the association between disease duration and hand function, seven
studies reported a statistically significant negative correlation which ranged from
negligible (r=.091, p<.05) (Adams et al. 2005b) to moderate (r=.604, p<.01) (Ozeri
et al. 2008). Three studies assessed the association between overall health status
and hand function (Aktekin et al. 2011; Durmus et al. 2013; Andrade et al. 2016).
Only the study by Andrade et al. (2016) reported that the correlation was not
statistically significant. Three studies reported that the association between
Rheumatoid factor (RF) and hand function was not statistically significant
(DedeoGLu et al. 2013; Erol et al. 2016; Belghali et al. 2017), consequently, limited
evidence is reported in the best-evidence synthesis. The association between hand
function and extra-articular manifestations (Belghali et al. 2017) and ACR functional
classification (Andrade et al. 2016) was not statistically significant. However, the

evidence to support these results was inconclusive.
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3.5 Discussion

351 Overview of the studies

To the best of the research team’s knowledge, this is the first systematic review that
has provided an overview of factors associated with limited hand function in people
with RA. After a systematic search, twenty published articles were critically reviewed,
and common factors associated with limited hand function were compiled into a
best-evidence synthesis. The studies included used either self-reported and
performance-based measures of hand function, or both. This probably influenced
the results of this review, since, performance-based measures cover a narrow
spectrum of hand function and may not reflect hand abilities accurately (Stamm et
al. 2004b). Furthermore, performance-based and self-reported measures of hand
function are not strongly associated (Rallon and Chen 2008). Therefore, more
studies need to be performed into hand function in people with RA using
standardised measures of hand function, preferably, self-reported measures.
However, currently available outcome measures for hand function lack
psychometric testing and vary in feasibility, validity, reliability and responsiveness
(Poole 2011). Consequently, no specific instrument can be recommended to

measure hand function in rheumatic hand conditions (Klokker et al. 2016).

From reviewing the literature, it is evident that there is a lack of consistency in
measures used in reporting hand impairments, leading to a limited ability to make
comparisons between the studies. For instance, measuring and reporting ROM was
inconsistent between the studies included, and the majority of the studies did not
provide a clear description of what was being measured (i.e. active or passive ROM).
In addition, there were deficiencies associated with hand impairment outcome
measurements, such as reporting hand deformities without details about the
assessment or grading methods. Based on these observations, the present review
calls for the development and adherence to protocols when making assessments of
hand impairments in the RA population. Furthermore, agreed consistency in
reporting hand function is also now required. In this regard, the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) recommendations,
which provide guidance to authors on how to improve reporting of observational

studies (von Elm et al. 2007), can help to improve the quality of reports of
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observational studies investigating hand function in people with RA. Separately
reporting data for both the dominant and non-dominant hands will allow a
comparison of results between studies, and subsequently contribute towards
resolving disputes regarding the impact of RA on the dominant and non-dominant
hand.

The marked variation in the quality of reporting within the included studies resulted
in the need to apply best-evidence synthesis to provide a summary and conclusion.
It is worth noting that evidence for such associations is based on a relatively small
number of cross-sectional studies for the majority of factors, making conclusions
tentative. This is because most of the included studies (75%) are of low
methodological quality and have a small sample size. Additionally, this may make
the synthesis of evidence susceptible to change with the addition or deletion of
articles from the analysis, since, the number of studies affects the strength of the
evidence. However, all of the studies in the present review are cross-sectional,
consequently only limited evidence of associations between the factors and hand
function could be reported. Since cross-sectional study designs form the lowest level
evidence according to the ranking system of the best-evidence synthesis, the

relative importance of this point of the review results is negligible.

The consequence of the limited and conflicting level of evidence of associations
reported in the present review imply that further high-quality cohort studies with a
large sample size are needed, so that the strength of association can be determined,
rather than relying on a few studies as the evidence base. In future, well-designed
longitudinal, preferably cohort studies, will allow for a more conclusive
understanding of the relationship between hand function and different disease,

personal, and environmental factors over time.

In evaluating the studies identified in this review, it was observed that there were no
consistent trends in relation to the strength or significance of associations between
hand function measures and the factors assessed. However, this review was limited
by the wide variation in the included study’s sample size (range: n=25 to 200) and
statistical analysis, as well as the hand function assessments used across the
studies, making comparisons difficult and possibly impacting upon the strength of
the associations reported. This is due to the fact that sample size is a major

determinant of the risk of reporting false-negative findings (Type Il error) (Jones et
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al. 2003; Biau et al. 2008). Accordingly, sample size may have affected the results
of associations reported in the included studies, since small associations are
significant in studies with a large sample size and not in studies with a small sample
size. In this case, the impact of using different statistical methods means that not all
studies presented the size of the association (i.e. presented only the P-value or
mean values of hand function for different groups); consequently, it is difficult to

preclude that the results of the present review are biased as a result of this.

The potential impact of the quality of the studies included on the current findings
was addressed by assessing the quality of the reporting and risk of bias. Although
the quality of the reporting was satisfactory for the majority of the studies identified
in this review, almost all of the studies failed to account for and minimise systematic
errors (i.e. biases). The results in Table 3-10 suggest that any conclusions from this
review could be at risk of bias, due to the weaknesses in the studies included.
Improving the selection and reporting of the study participants, especially the
response rates and information about non-respondents would address these biases

and should be incorporated into future research.

Finally, attention should be given to the disagreement (27% and 19%) between the
reviewers regarding the methodological quality of the study. This disagreement may
have been reflected in the quality of reporting of the studies, as discussed above,
which may have led to differences in the interpretation of the methodological criteria.
Furthermore, the extensive scoring ability that the AXIS tools provides may have
influenced the interpretation. Reducing the scoring options to “yes” and “no, and not
including “don't know”, may increase the simplicity of use of the AXIS and may
minimise the disagreements between reviewers. Lastly, it is important to note that
the use of consensus meetings to debate and resolve disagreements was an

integral part of this review.

3.5.2 Findings
3.5.2.1 Body function and structure factors

The results of this review showed that many factors related to body function and
structure were significantly associated with limited hand function. Grip strength is
routinely recorded in rheumatology clinical trials as a valuable indicator of disability

(Lillegraven and Kvien 2007; Toussirot 2010), and has been shown to predict later
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hand function (Bjork et al. 2007) and to substantially contribute to hand function
improvements (Hall et al. 2017) in people with RA. In this review, more than half of
the included studies assessed the association between power grip strength and
hand function, and all of them reported statistically significant relationships,
regardless of the measurement or reporting method. This confirms what has been
suggested previously, specifically, that power grip strength is a reliable indicator of
hand function in the RA population, therefore clinicians can have confidence in this
finding, which is consistently reported in high-quality studies. The literature review
by Helen et al. (2005) reached a similar conclusion, that is to say, that power grip
strength can provide an accurate guide to hand function in different populations.
Although scholars have attempted to develop normative power grip strength data
for people with RA (Fraser et al. 1999), there is no consensus regarding the
normative power grip strength in the RA population, and a bilateral handgrip ratio
did not reflect the values for healthy norms (Adams et al. 2005a). In addition, the
threshold levels for grip strength, below which hand function becomes limited, are
not known (Helen et al. 2005).

Unlike power grip strength, fewer studies have supported the association between
pinch strength measures and hand function. Additionally, two studies, which were
not included in the best evidence synthesis, reported no association between hand
function and tip pinch (Andrade et al. 2016) and lateral pinch strength (Ozeri et al.
2008) was not statistically significant. However, these studies did not report how tip
pinch strength and lateral pinch were measured nor how many trials were used to
ascertain the outcome score. The evidence suggests that the number of trials and
variation of forearm positions affect the outcome score of tip pinch and lateral pinch
strength and, as such, are a critical component of accurate strength measurement
in research (Stegink Jansen et al. 2003). Consequently, the measurement method

of pinch strengths may have affected the results of these studies.

Two studies in this review found that limited hand function was associated with
greater finger flexion deficit of the dominant hand (O'Connor et al. 1999; BiRcan et
al. 2014). The same studies also found no association with finger flexion deficit of
the non-dominant hand. Similar to these results, wrist flexion-extension ROM of the
dominant hand was found to be associated with hand function, but not non-dominant
hand wrist flexion-extension ROM (Adams et al. 2004). Similar to the results related

to ROM measurements, the presence of deformities in the dominant hand was
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associated with limited hand function. A possible explanation for these observations
could be that the dominant hand may be more severely affected than the non-
dominant hand (Adams et al. 2004; Adams et al. 2005a; Ebru et al. 2013; Koh et al.
2015), and hand dominance has a substantial effect on hand function (Hodges and
Adams 2007). However, there is debate regarding the importance and relevance of
dominance in the development of hand impairments (Mody et al. 1989; Eberhardt
et al. 1991; Adams et al. 2005a; Ebru et al. 2013).

The results of the association between the presence of deformities in both hands
and hand function have been contradictory (BiRcan et al. 2014; Belghali et al. 2017).
Differences between studies concerning patients’ characteristics, sample size,
assessments of hand function and methods used to identify hand deformities may
explain the contradictory findings. Importantly, the methods used to identify hand
deformities were not reported, so the validity of these methods is questionable.
Furthermore, limited evidence was found regarding the association between hand
function and ulnar deviation of both the dominant and non-dominant hand. However,
before applying the best evidence synthesis, contradictory findings within and
between studies were observed regarding the association between hand function
and the presence of deformities. For instance, Adams et al. (2004) found a
significant association between dominant and non-dominant hand ulnar deviation
and the GAT, but not with the DASH. O'Connor et al. (1999) study reported an
association with the GAT, but not with the SHFT; whereas Sahin et al. (2006) found
a significant association between the SHFT and the dominant hand ulnar deviation.
These results, in part, may exemplify how the choice of hand function assessment
can influence the results. Stamm et al. (2004b) stated that hand function
assessment tools place different emphases on their measurements. However, these
studies are not statistically powered (statistical power is related to the ability of a
study to detect a difference if a difference really exists); thus, the results are

susceptible to type Il errors during analysis (Jones et al. 2003; Biau et al. 2008).

Disease activity variables have been found to be associated with hand function
except in the cases of ESR and swollen joint count, which were found to provide
conflicting evidence. An explanation for this observation may be that different hand
function assessment tools cover different spectrums of functioning (Stamm et al.
2004b), and people with RA show unique and different clinical presentations; thus,

no single disease activity variable can accurately mirror every patient’'s disease
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activity at any given point in time (Salomon-Escoto et al. 2011). For example, high
disease activity measured by DAS-28 was associated with limited hand function;
however, one study reported no association (Eberhardt et al. 2008). The authors of
this study considered that this might have been a result of the fact their sample
included those with severe hand dysfunction. A similar study which evaluated hand
function using the same hand function performance-based measure documented
low correlation (BiRcan et al. 2014). Simply put, performance-based measures
usually register the time to complete the tasks and ignore hand impairments and
compensatory movements if they do not affect the time needed to complete the task
(Adams et al. 2005a; Goodson et al. 2007). In this way, changes in disease severity
may not influence the level of hand function (Fowler and Nicol 2001). Consistent
with recent reports which have explored the association between disease activity
and activity limitations in RA patients (Ji et al. 2017; Karpouzas et al. 2017), this
review’s results suggest that disease activity as a modifiable parameter significantly

contributes to hand function.

Although the disease activity measured by the DAS-28 was found to be significantly
associated with hand function, the strength of the correlation was not consistent
between the studies, as it ranged from low to moderate. As previously highlighted,
variations in the studies identified in this review may have influenced these studies’
results. However, inconsistent trends/findings in relation to the strength of
association may indicate that estimating hand function based on disease activity
may not be clinically useful. Indeed, evidence from RA longitudinal studies have
demonstrated that functional disability (Seto et al. 2013) and hand functional
impairments (Toyama et al. 2014) can deteriorate despite the controlling and
suppression of disease activity. However, there is also evidence that RA hand
function assessments are more sensitive to improvements due to treatment, more
than other clinical measures (Eberhardt et al. 2008). Therefore, the assessment of
hand function may add important information to evaluations done with traditional

assessment methods.

Pain in RA is the main treatment target for patients and clinicians (van Tuyl et al.
2017), and the most important modifiable symptom that is addressed, due to its
prevalence and impact. The results from RA cohort studies conducted during an era
when biological treatments were available demonstrated that pain still remains a

problem and influences the performance of valued life activities (Ahlstrand et al.
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2015; Thyberg et al. 2016). In the present review, limited evidence was found that
a higher intensity of general pain and hand pain during an activity is associated with
limited hand function, and conflicting evidence was found regarding the association
with hand pain at rest. This indicates that hand pain during activity may substantially
contribute to limited hand function. In line with these results, a recent longitudinal
report on a Swedish RA cohort study indicated that general pain was higher than
hand pain during activity, which in turn was higher than hand pain at rest (Thyberg
et al. 2016). The authors considered that higher levels of hand pain during activity
than at rest may explain on-going hand related activity limitations. Interestingly, the
evidence was conflicting in terms of the association between hand function and
hand pain during activity measured by the sum of the painful tasks from the SODA
tasks. O'Connor et al. (1999) stated that RA patients may learn to live and function
despite on-going pain, which might explain why the sum of painful tasks from the
SODA tasks was not significantly associated with hand function. Another
explanation for this finding could be the fact that a patient’s interpretation of pain
changes over time if they have chronic musculoskeletal pain (Damsgard et al. 2011).
For that reason, patients’ interpretations of pain during SODA tasks may have

influenced the results.

The reviewed studies indicate a link between structural damage and hand function,
and that an increase in radiographic joint damage is associated with an increase in
hand functional limitations. This result aligns with the review articles (van der Heijde
2001; Hazes 2003; Scott et al. 2003; Bombardier et al. 2012) and recent cohort
studies (Navarro-Compan et al. 2015; Gherghe et al. 2016), that radiographic joint
damage accounts for much more activity limitation, and that this association is
strong in later RA. However, when considering the whole body of evidence,
regardless of the method used for quantifying radiographic joint damage, the level
of evidence was found to be conflicting. This suggests how the choice of
radiographic outcome measure for hands can influence the results. Therefore, it was
reasonable to consider the method used for quantifying radiographic joint damage
for the best evidence analysis to obtain robust results. Although radiographic joint
damage was found to negatively affect hand function, the relative importance of
structural damage may be of little meaning in future research. This is because a
recent report of two cohort studies in the UK demonstrated that radiographic joint

damage has diminished in the context of modern treatment (Carpenter et al. 2017).

109



Chapter 3

The fact that conflicting evidence was found regarding the association between
hand function and stiffness duration and intensity is remarkable, since, stiffness is a
symptom widely experienced by patients with RA, and has considerable effects on
daily life, work performance and quality of life (da Silva et al. 2011, Phillips and Dow
2012; Mattila et al. 2014). Indeed, a long duration of stiffness was found to be
associated with greater activity limitation (Schneeberger et al. 2010). The Dellhag
and Burckhardt (1995) study, which was conducted during the pre-biological era and
recruited participants diagnosed according to seropositive criteria, found that a high
stiffness intensity was associated with limited hand function. Aside from the
methodological explanations (i.e. only cross-sectional studies with relatively small
sample sizes were included), the methods used to measure stiffness may explain
the conflicting evidence found. Although there are no standardised measures of
stiffness (Cutolo 2011; van Tuyl et al. 2014), methodological details about the
approaches used to this were not clear in the included studies. Evidence from a
systematic review of stiffness measures demonstrated that there is limited evidence
to support the validity of the currently available stiffness measures (van Tuyl et al.
2014). Furthermore, qualitative evidence suggested that RA patients experience
stiffness differently, and reported stiffness in terms of impact rather than in terms of
duration or severity (Orbai et al. 2014; Halls et al. 2015). As a result, progress has
been made to develop an outcome measure to evaluate stiffness impact (Orbai et
al. 2014; Halls et al. 2015).

Regarding fatigue, conflicting evidence was found regarding its association with
hand function. One low quality study (Andrade et al. 2016) did not find an association,
whereas two other low quality studies did identify an association between them
(Aktekin et al. 2011; Durmus et al. 2013). This can perhaps be explained by the
relatively low number of participants (n=81) in relation to the type of analysis (i.e.
linear regression) used in this study. Although there is debate about the sample size
required for linear regression analysis (Austin and Steyerberg 2015), this study used
a fixed sample size, without considering the number of independent variables (n=18)
which may have impacted upon these results. In contrast to this study, Kuhlow et al.
(2010) conducted linear regression analysis with a larger sample size (n=239), and
found that fatigue was strongly associated with activity limitation when assessing
RA patients using HAQ. Fransen et al. (2002) reported a moderate association

(r=-.52, p <.0001) between fatigue assessed using the SF-36 and activity limitations

110



Chapter 3

assessed using the MHQ. To sum up, fatigue may influence hand function in people

with RA, but even tentative conclusions cannot be drawn from the included studies.

Finally, mental health assessed using the SF-36 was found to be associated with
hand function in the included studies. A systematic review and meta-analysis
regarding the impact of RA on quality of life and assessed by the SF-36 reported
that a reduced mental health status is prevalent in those with RA, and found to be
substantially reduced in comparison to other physical illnesses and the general
population (Matcham et al. 2014). However, studies which have explored the
association between mental health, using the SF-36 assessment, and activity
limitations, assessed using HAQ, reported dissimilar results. For instance, Fransen
et al. (2002) reported that poor mental health was associated (r=-.30, p<.0001) with
a greater level of activity limitations. Conversely, Kuhlow et al. (2010) found no
association between mental health and activity limitations. Differences in sample
size, analysis procedure and patients’ characteristics may have influenced these
studies’ results. Although these studies reported dissimilar results, in the context of
modern treatment, psychosocial variables such as mental health appear to
dominate the prediction of activity limitations more than traditional measures such
as disease activity (Kronisch et al. 2016). Since the included studies did not
emphasise psychosocial variables as being factors for hand function, it is suggested

that these amendable factors deserve more consideration in future research.
35.2.2 Functional status

In terms of functional status, there was limited evidence that reduced hand function
is associated with poor physical function, social function and emotional role.
Although functioning in the ICF is a very broad concept, the association found
between hand function and functional status measures emphasises the effect of
hand disability on both low and high levels of functioning. This is simply because
physical function measures such as HAQ measure activity limitations (low level),
whereas social functioning and emotional role scales measure participation
restrictions (high level) (Stucki and Cieza 2004). The strength of association
between hand function measures and physical function assessed by the HAQ was
better than that between hand function measures and the SF-36. This is due to the
fact that, out of the 20 questions in the HAQ, 12 are upper limb and hand specific

questions, whereas the SF-36 questions focus on generic physical health
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functioning. Another reason may be related to the ability to score the HAQ using two
different approaches (the first approach considers the use of aids and devices, and
the second approach does not) (Bruce and Fries 2003). However, inconsistent
trends in relation to the strength of association between hand function and functional
status measures may indicate that general measures of activity limitations and
participation restrictions are not sensitive enough to accurately represent hand
function in day-to-day tasks. Therefore, hand related activity limitations should be
evaluated using tools specifically designed to evaluate hand function in the RA
population. In addition, participation outcomes in relation to hand use must be
assessed and not predicted implicitly from other levels of assessments. To the
author’s knowledge, no reviews have recognised any instruments that assess RA
patients’ participation in relation to hand-use difficulties. Therefore, generic

participation outcome measures might be of great value for RA patients.
3.5.2.3 Personal factors

Personal factors have been defined as internal factors that determine functioning,
as well as individuals’ experiences of disability (WHO 2001). In RA, there is evidence
that personal factors have a major effect on everyday activities (Stamm et al. 2010;
Nicklasson and Jonsson 2012; Ahlstrand et al. 2016). In this review, few personal
factors were explored in terms of their association with hand function. Unfortunately,
out of 12 personal factors identified as meaningful for general functioning in RA (Dur
et al. 2015), only coping was included as a factor for hand function in one study (van
Lankveld et al. 1999); thus, it was not included in the best evidence synthesis.
Although scholars have called for exploration into the association of personal factors
such as self-efficacy and illness perception, as they have the potential to explain
activity limitations and participation restrictions with people with RA (Kuhlow et al.
2010), important personal factors in relation to specific hand function outcome have
not been identified. Consequently, important personal factors in relation to specific
hand function outcomes should be identified. This is because, by identifying the role
of these factors as determinants and modifiers of hand function, it is then possible
to facilitate the process when evaluating and planning interventions for people with
RA.

In this review, conflicting evidence was found regarding the association between

hand function and age. This can be partly explained by the fact that the influence of
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aging on hand functional abilities was not considered by the included studies. The
evidence suggested that hand function decreases in both men and women after the
age of 65 years (Carmeli et al. 2003; Metcalf et al. 2008). The age ranges of
participants in the studies that reported an association between age and hand
function was higher than those studies that reported no association (upper age limit
79.2 years, 68.21 years, respectively). As a result, the significant association
reported between age and hand function may be related to the natural decline in
hand function. However, other factors related to the characteristics of the included
studies may have influenced these findings.

Limited evidence was found that gender is not related to hand function. Since,
women with RA report more pain, tend to have weaker muscle strength, and have
more pronounced activity limitations compared to men, as assessed by the HAQ
(Thyberg et al. 2005; Bjork et al. 2006; Hakkinen et al. 2006; Bjork et al. 2007,
Thyberg et al. 2016), one may expect women to have lower hand function levels
when compared to men. However, the fact that no association was found between
hand function and gender can be explained by a number of different reasons. Firstly,
it has been argued that hand function depends on the individual’s ability to develop
and use compensatory movements (McPhee 1987). Consequently, women with RA
may use different strategies to accomplish daily hand activities. Secondly, women
with RA have significantly greater functional mobility (measured using performance-
based measure-SOFI) compared to men (Thyberg et al. 2005; Bjork et al. 2006;
Bjork et al. 2007). Therefore, women with RA may benefit from this range of motion
to accomplish their daily hand activities. Thirdly, grip strength forms just part of a
minority of daily hand activities (Adams et al. 2004), and activities which require
substantial hand strength may not be represented in both self-reported and
performance-based measures of hand function. Fourthly, it has been argued that
women with RA perform more activities that require hand use compared to men,
and that would explain gender differences in pain (Thyberg et al. 2016). Finally,
because functional abilities assessed by the HAQ require strong hands, women with
RA may report more disability when measure using this instrument (Thyberg et al.
2005).
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35.24 Environmental factors

The qualitative evidence has suggested that environmental factors play a significant
role in hand related activity limitations and participation restriction for RA patients
(Nicklasson and Jonsson 2012). Importantly, the social environment of those with
RA was found to influence their engagement in daily life occupations and activities
(Nyman and Lund 2007; Schneider et al. 2008). However, the relative importance
and influence of environmental factors might vary according to the settings and
culture. For instance, low-income countries such as those in the Middle East tend
to have limited or fewer resources in term of the healthcare system, compared with
high-income countries such as the UK. Moreover, social support and beliefs about
health and disability may differ across countries. Consequently, environmental
factors may differ in the extent to which they increase or decrease the impact on
hand function in people with RA. Considering these issues, important environmental
factors in relation to hand function outcomes in specific cultures and settings should
be identified. This is highly important when evaluating and planning intervention for

RA patients with pronounced hand function problems.

Similarly, when considering personal factors, the impact of very few environmental
factors has been explored in relation to hand function. In this review, only one factor;
namely work activity, was included in the best evidence synthesis, since it was
assessed in three independent studies (Andrade et al. 2016; Erol et al. 2016;
Belghali et al. 2017). In addition, there was limited evidence indicating that there is
no association between work activity and hand function. In alignment with this
finding, the evidence from rheumatology research has demonstrated that work
activity is not associated with activity limitations when assessed using the HAQ
(Kuhlow et al. 2010). However, in this review there was a limited focus on the effect

of environmental factors on hand function in the RA population.
3.5.2.5  Health related factors

In terms of health-related factors, conflicting evidence was found regarding the
relationship between poor hand function and long disease duration and poor general
health status. Long disease duration was expected to be significantly associated
with poor hand function, since, hand impairments are prevalent and deteriorate over
time in patients with a long disease duration (Horsten et al. 2010; Toyama et al.

2014). In addition to the limitations mentioned earlier concerning the methodologies
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of the included studies, a possible explanation for this finding may be related to the
fact that patients who have experienced a disease for a long period may have
adapted to their situation and do not expect any effective treatment to be readily
available (Horsten et al. 2010). It has been argued that disease duration may reflect
functional statuses related to psychological and social factors that accumulate over
time (Palamar et al. 2017). Moreover, in RA, a disease duration of less than 10 years
may be meaningless in relation to hand function, and to date, this has not yet been
explored or reported on. Cross-sectional studies have concluded that disease
activity is the major explanatory factor regarding activity limitations in RA patients
with a disease duration of less than 10 years (Toussirot 2010). Accordingly, disease
duration may be an irrelevant factor to consider when evaluating hand function,

particularly with a disease duration of less than 10 years.

The conflicting evidence found with regard to the association between hand function
and general health status was not expected, since activity limitations assessed
using the HAQ and general health status assessed using the SF-36 were found to
be linked (Hodkinson et al. 2012). Only one study (Andrade et al. 2016) reported no
association between hand function and general health status, and this study has
methodological flaws (see section 3.4.5). Finally, limited evidence has been found
that the RF is not associated with hand function, because the RF can occur in other
autoimmune conditions and chronic infection and has a moderate sensitivity
(Nishimura et al. 2007), which perhaps explains the findings of this review.
Additionally, Carpenter et al. (2017) argued that, in the context of modern treatment,
using the RF factor as a clinical marker has little ability to reflect meaningful clinical

changes.

3.6 Strength and limitations of the review

A major strength of this review was the use of a comprehensive and inclusive search
strategy to minimise the possibility of missing key publications. This was attained by
searching many healthcare databases and tailoring the search strategy to each
databases’ indexing method. Another strength of the review is its use of a

comprehensive and predefined system to evaluate the quality of evidence.

However, this review is not without limitations. Firstly, the included studies exhibited

marked heterogeneity in terms of outcome measures, factors examined for
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association with hand function and substantial differences in the reporting of results.
This is coupled with the fact that the majority of the included studies were cross-
sectional and had a poor methodological quality (average quality 49.5%). Therefore,
it cannot be precluded that these shortcomings may have influenced the findings of
the present review. Secondly, only the researcher (i.e. one reviewer) screened the
titles and abstracts. However, the citations were only considered irrelevant if the title
or abstract did not include any information on hand function outcomes. Moreover,
the supervisory team (i.e. review team) were consulted where any ambiguity arose
during the selection process. Therefore, the possibility of relevant studies having
been removed by mistake is low. Thirdly, although the quality assessment tool (AXIS)
used in this review was developed based on literature and methodological standards,
there is currently limited evidence to support its validity and reliability. However, in
the context of observational studies, no agreed “gold standard” quality assessment
tool is currently available, and the majority of the quality assessment tools used for
observational studies were not developed using specified empirical research, and
have limited validity and reliability evidence (Shamliyan et al. 2012). Moreover, the
majority of the tools available are not applicable to cross-sectional studies (Katrak
et al. 2004; Sanderson et al. 2007; Jarde et al. 2012). In the present review, 75% of
articles adopted a cross-sectional design and the remainder presented cross-
sectional data; thus, it was reasonable and justifiable to evaluate the methodological
quality of the included studies using a tool specifically designed for cross-sectional
studies. Finally, searching the grey literature or unpublished studies was not done.
Still, it has been argued that there are few studies focusing on hand function in RA
patients (Belghali et al. 2017; Palamar et al. 2017); therefore, the number of extra
studies that could potentially be identified in grey literature would also be small. In
addition, only studies written in English were selected and included in the review.
Yet, during the electronic search, the percentage of all of the articles written in other
languages was small (8%), consequently, it is unlikely that this percentage would

introduce a language bias to the review.

3.7 Chapter summary

This study has summarised the current evidence regarding the factors associated
with hand function in RA patients. It has also underlined areas where the

methodology is lacking and highlighted potential directions for future research.
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There are numerous factors where the current evidence is limited or conflicting.
They provide a direction for future research, which should be undertaken using valid
and reliable methods of assessment. These factors can be classified as modifiable
(e.g. disease activity, hand strength, psychosocial factors) and non-modifiable
factors (e.g. age, sex, structural damage). However, focusing on non-modifiable
factors offers little added value to improving hand function in people with RA.
Therefore, modifiable factors should be of key concern, as some of these factors
can be identified and modified by both health professionals and patients using
specific strategies and interventions. The results of this review suggest that power
grip strength, disease activity and pain are modifiable factors that may have a
considerable effect on hand function in people with RA. However, studies have paid
little attention to exploring the influence of personal and environmental factors on
hand function. Considering the non-modifiable factors, it is unlikely that gender plays
an important role in influencing hand function in RA patients. However, because of
the cross-sectional design of the studies included in this review, causality between
factors and hand function cannot be determined. Before new strategies and
interventions are established to improve hand function in people with RA, well-
designed longitudinal studies need to be performed to improve the understanding
of the influence of factors on hand function. Lastly, important personal and
environmental factors in relation to hand function in RA patients need more

consideration in future research.

The findings of this review informed the subsequent investigation and underpin this
thesis in several ways. Inconsistences and variations between the identified studies,
with regard to the measures and reporting of hand function outcomes, highlighted
the need to define “what to measure” when evaluating hand function in Palestinian
people with RA. Reviewing the literature systematically also confirmed that the
current evidence is insufficient to advise on the environmental and personal factors

that might influence hand function.

This systematic review, along with the literature review (Chapter 2), has helped to
lay the foundations for the thesis. These reviews have provided the background
literature, research problem and justification of the study. Based on these
foundations, the report can proceed with a detailed description of the research

methodology, which is presented in the next chapter (Chapter 4).
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Chapter 4 Methodology and methods

4.1  Chapter overview

This chapter provides a general overview of the common paradigms in health
research and a more detailed description of the paradigm chosen for this thesis. The
paradigm description is followed by a discussion regarding the research design and
methodology. The rationale for adopting a mixed methods approach is discussed
and a detailed justification offered with regard to the choice of an exploratory
sequential design. The strengths and limitations of the research design are
discussed, followed by the measures taken to establish the PhD study’s validity and
rigour. The chapter concludes with the outlining of the individual study phases
conducted within this PhD.

4.2 Restatement of the research aims

The main aims of this thesis were to:

1) To explore and identify the concepts of hand function important for

Palestinian people with RA.

2) To examine hand function and the related variables among Palestinians with
RA.

4.3  Traditional research paradigms and mixed methods

When conducting research, researchers are advised to position their research in a
selected paradigm that is compatible with their beliefs about the nature of reality and
how to create knowledge (Doyle et al. 2009). This is because the choice of a
particular research paradigm influences the subsequent methods used for data
collection and analysis (Morgan 2007). The term paradigm has been defined as “a
basic set of beliefs that guide action” (Denzin and Lincoln 2018). Several other
sources have defined paradigm, and most of them have considered it to be the
researcher’s worldview (Morgan 2007; Creswell and Plano Clark 2018). However,
a research paradigm can also be viewed as a guide that researchers can use to
ground their research (Shannon-Baker 2016). Research paradigms have three

basic distinct philosophical elements, namely ontology, epistemology and
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methodology. While ontology refers to the nature of reality (how a researcher views
the nature of reality), epistemology deals with the nature of knowledge (the
researcher’s approach to knowledge generation). Methodology on the other hand
refers to the process of conducting the research (the researcher’s research strategy)
and is distinct from research method, which refers to the specific techniques or tools
used to collect and analyse the data (Creswell and Plano Clark 2018; Lincoln et al.
2018).

Traditionally, health researchers have been divided between a positivist scientific
model of research (quantitative) and the interpretative or constructivist scientific
model (qualitative) (Broom and Willis 2007). These two dominant research
paradigms have resulted in two research cultures, one acknowledges the advantage
of “deep, rich observational data”, while the other accepts “hard, generalisable data”
(Johnson and Onwuegbuzie 2004). It is understood that qualitative and quantitative
approaches represent incompatible paradigms, due to the fact they are underpinned
by different ontological and epistemological standpoints regarding knowledge. The
positivist paradigm takes realism as its ontological stance, assuming that there is a
single external reality. From the epistemological view, positivism assumes that
knowledge is objective, quantifiable, and independent of the researcher. Therefore,
researchers adopting the positivist paradigm attempt to put aside their personal
beliefs of the phenomena under investigation in an attempt to avoid bias (Doyle et
al. 2009). To achieve this, positivism researchers tend to favour deductive
guantitative approaches (e.g. randomised control trials), which often include the
statistical testing of hypotheses. As a result, positivism methodology is concerned
with how variables interrelate, shape events and cause outcomes (Creswell and
Plano Clark 2018).

The constructivist-interpretivism paradigm, however, rejects positivist assumptions.
An interpretivist-constructivist paradigm has a relativist ontology in which there are
multiple socially constructed realities (Krauss 2005; Finlay and Ballinger 2006;
Lincoln et al. 2018). In other words, they believe that reality consists of people’s
subjective experiences of the external world (Creswell and Plano Clark 2018).
Epistemologically, interpretivists believe that it is difficult to fully differentiate causes
and effects, or separate the investigator from the study, as they consider this to be
the main source of reality that is presented (Johnson and Onwuegbuzie 2004).

Researchers who adopt a constructivist-interpretivism paradigm tend to use
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qualitative methods such as in-depth interviews, focus groups and ethnographic
observations. Interpretative research is about subjectivity, which adds a rich and
comprehensive description of the phenomena under investigation (Broom and Willis
2007).

As has been described earlier, the principal intention of this research was to explore
the concepts of hand function important for Palestinian people with RA and to
examine hand function and its related variables among this population. These aims
could not be fully attained if either quantitative or qualitative methods had been used
alone. Therefore, the paradigms that support the use of a single approach, such as
positivism and interpretivism were not considered as options. Therefore, it was

decided that a mixed methods design would be adopted.

A mixed methods approach involves the use of different methods of data collection,
and analysis strategies during different phases of the research. It also requires a
paradigm, which allows the adoption of a set of philosophical stances from other
paradigms. One of the paradigms which allows such flexibility is pragmatism
(Johnson and Onwuegbuzie 2004). Although philosophical stances such as critical
realism and transformative perspective are appropriate philosophical stances to
consider when combining qualitative and quantitative data in a single study, these
paradigms provide little practical guidance in regards to combining qualitative and
guantitative data (Shannon-Baker 2016). Therefore, of all the options deliberated,
pragmatism was found to be the best fit. To provide support for the validity of this
decision, it is important to note that pragmatism has been largely acknowledged to
be the dominant philosophy for mixed methods research (Denscombe 2008;
Shannon-Baker 2016; Creswell and Plano Clark 2018). For example, Tashakkori
and Teddlie (2003) linked pragmatism and mixed methods research in the following

points:
= Qualitative and quantitative approaches can be used in a single study and an
absolute choice between positivism or constructivism should be discarded

= The research question should be of primary importance more than the

method or philosophical stances

= The use of metaphysical concepts of “truth” and “reality” should be

abandoned
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Pragmatism is also underpinned by the practicality of research, as it enables a
researcher to freely choose workable methods that are most appropriate for the
purpose of the research rather than being driven by an epistemological or
ontological standpoint (Tashakkori and Teddlie 2003; Johnson and Onwuegbuzie
2004; Morgan 2007). Since this thesis is driven by specific research questions and
outcomes, freedom in relation to the choice of methods was vital in the planning of
each study. As a result, the researcher’s position for this research is based on
pragmatism. Explicitly, a mixed methods approach was crucial for this research and
a philosophical foundation of pragmatism fits well with such an approach (Johnson
and Onwuegbuzie 2004; Creswell et al. 2011; Shannon-Baker 2016).

43.1 Definition and core characteristics of mixed methods research

Several definitions of mixed methods have been proposed that incorporate different
research methods, processes, purpose and philosophical elements (Johnson et al.
2007). Shannon-Baker (2016) defined mixed methods as “a type of inquiry that is
philosophically grounded where an intentional mixture of both qualitative and
quantitative approaches is used in a single research study”. However, there is
inconsistency in the literature about exactly what constitutes mixed methods
research (Johnson et al. 2007; Doyle et al. 2009; Creswell and Plano Clark 2018).
Denscombe (2008) suggested that the core characteristics of mixed methods

include:

= Qualitative and quantitative methods within the same research project

= A research design that clearly specifies the sequencing and priority given to

the qualitative and quantitative data

= A clear account of how the qualitative and quantitative aspects of the

research relate to each other

= Pragmatism as the philosophical underpinning of the research project

4.3.2 Rationale for a mixed methods approach to the current research

The importance of providing a justification for combining quantitative and qualitative
approaches within a study has been increasingly highlighted within the literature on
mixed methods research. Indeed, authors in the mixed methods research field have

enumerated many reasons or rationales for using mixed methods (Bryman 2006;
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Doyle et al. 2016). The most commonly identified rationales for mixed methods
studies, according to Greene et al. (1989), are presented in Table 4-1.

Table 4-1 Rationales for mixed methods research (Greene et al. 1989)

Rationale Description

Triangulation Using quantitative and qualitative methods with the intention of
corroborating findings.

Expansion When there is a need to provide a complete understanding of a
research problem. This is usually used when an initial phase provides

insufficient or unexplained results.

Development Using the findings from the initial phase to inform the development of
the second phase. This is used to develop instruments or identify
unknown variables and requires conducting the two components of

mixed methods one after another.

Complementarity Provides clarification, enhancement or illustration of findings from one
method with the findings of another method more comprehensive

account of phenomena under study.

Initiation Discovering paradoxes and contradictions that lead to a re-framing of

the research question.

Apart from the suitability of mixed methods to address the aims of this research, the
rationale for utilising a mixed methods approach within this study is that of an
exploratory (development) and complementary purpose. In this case, the literature
review facilitated the exploration of the nature of knowledge and helped to shape
the design of the study. Indeed, the initial literature review (Chapter 2) indicated that
there were no published data regarding the hand function of Palestinian people with
RA, as well as uncertainty regarding the appropriate hand function outcome
measures to be used in general, and more importantly, specifically within the
Palestinian context. Furthermore, the systematic review (Chapter 3) indicated that
there is a lack of evidence regarding the environmental and personal factors
influencing hand function in the RA population. This is coupled with the fact that
there no qualitative study had explicitly been designed to explore and identify these
factors in relation to hand function among RA patients. This lack of information
limited the appropriateness of a primarily quantitative approach, since in these

situations, it has been recommended to first explore qualitatively to learn what
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variables and concepts need to be studied and then follow up with a quantitative
study to test what was learned from the exploration phase (Creswell and Plano Clark
2018). Greene et al. (1989) labelled this process as “development”, because the
results obtained from one method inform another method, specifically when there is
a need to make measurement decisions. The qualitative phase of this study
revealed a number of personal and environmental factors influencing hand
functional disability, and the relative influence of each factor was determined in the
subsequent quantitative phase. Given the above considerations, a mixed methods
approach was adopted for this thesis. With the aim of achieving complementary
exploration, the researcher carefully selected an appropriate mixed methods design

from several options, as detailed in the next section.

4.4 Research design: A sequential exploratory mixed methods

design

A variety of research designs have been published describing the major approaches
used in mixed methods research. Indeed, Schoonenboom and Johnson (2017)
provided a useful summary of the available mixed methods research design
typologies. Creswell and Plano Clark (2018) also described three basic designs
commonly used in mixed methods studies, namely, the convergent, explanatory
sequential and exploratory sequential mixed method designs. These three main
mixed methods designs were considered to address the purpose of this PhD study
and an exploratory sequential design was adopted. An exploratory sequential
design is a two-phase design that uses the qualitative data collected first to help
inform the sequential quantitative method. The sequential approach means that the
data collection and analysis of the initial qualitative phase is completed prior to the
design and conduct of the second, quantitative phase. In the present study, the first
gualitative phase involved a focus group study which explored the experiences of
Palestinian individuals with RA in terms of potential environmental/personal barriers
and facilitators in relation to hand function, as well as facilitated the discussion
regarding the appropriate hand function outcome measures to use in the Palestinian
context. The findings of this phase were used to inform the design and conduct a
cross-sectional study in the second phase. The two phases were conducted and
analysed independently. Figure 4-1 depicts the research design of this sequential

exploratory mixed methods study.
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There are several reasons this design was selected. Importantly, this design is
suitable when the targeted population is under studied and the variables to be
measured are not known (Creswell and Plano Clark 2018). By using this design, the
researcher assures that the quantitative feature is informed by the participants’
perspectives, rather than using what is already available in the published literature.
The exploratory design was not chosen to develop a new outcome measure, as the
literature identified several valid hand functional measures which the researcher
considered appropriate for use in the study, but rather to explore which hand
function outcome measure(s) would be suitable in the Palestinian context.
Furthermore, this design was selected because there was a need to explore

unknown variables (e.g. personal factors) which might influence hand function.

In mixed methods designs, data are intentionally integrated to maximise the
advantages and minimise the disadvantages of each form of data (Creswell et al.
2011). Integration may take place at different stages of the research process, from
formulating the research question to the final interpretation of findings (Fetters et al.
2013). In line with the research design adopted for this thesis, data integration
occurred primarily at the method and data interpretation level. At the method level,
the approach built upon the qualitative findings (i.e. concepts and themes inform the
subsequent data collection phases) (Fetters et al. 2013; Creswell and Plano Clark
2018). To complete this step, a narrative approach was used to specify how the
gualitative findings were used in the design of the quantitative feature. This is
detailed in the quantitative phase (Chapter 6). Regarding integration at the data
interpretation level, the quantitative and qualitative data were compared and
contrasted to identify the similarities and differences between the two forms of data.

This appears in the final general discussion chapter (Chapter 7).

Authors of mixed methods research suggest that researchers should clarify which
part of their work is given priority (Bryman 2006; Johnson et al. 2007). Indeed,
Johnson et al. (2007) suggested that there are three possible options for qualitative
and guantitative strands: (i) Equal priority or status (both methods would have equal
importance in addressing the research problem), (i) Quantitative dominant (the
gquantitative strand takes priority, whilst the qualitative part is a complementary
approach to help answer the research questions), (iii) Qualitative dominant (the
qualitative strand takes priority, whilst the quantitative work is used as a

complement). In keeping with the emergent nature of the adopted research design

125



Chapter 4

(i.,e. qualitative informs quantitative), both the qualitative and quantitative
components were considered equally important. This was because the different
methodologies were employed to best answer the study’s various research
questions. The uppercase notation of “QUAL” and “QUAN” is used in Figure 4-1 to
indicate this.
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QUAL
Data Collection

l

QUAL
Data analysis and results

|

Inform

l

QUAN
Data Collection

l

QUAN
Data analysis and results

- |

Interpretation

Phase one

Phase two

Procedure
= Focus groups study
= Interview recording transcribed
= Field notes documented

Procedure
= Content analysis (Meaning condensation
procedure)

Procedure
= Narrative description

Procedure
= Cross-sectional study
= Self-reported and clinician assessed performance
measures
» Medical records

Procedure
» SPSS
= Univariate and bivariate analysis

Procedure
= Explain quantitative results with qualitative
findings

Product
= Transcripts
= Field notes

Product

= Descriptive presentation of concepts with quotations

Product
= Development of quantitative features

Product
= Demographics
= Numeric data

Product
= Descriptive statistics
= Correlations

Product
= Discussion
= Implication and recommendations
= Future research

Figure 4-1 Summary of the sequential exploratory mixed approach employed in the current research
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44.1 Strengths and weaknesses of the sequential exploratory mixed
methods design

Creswell and Plano Clark (2018) described the strengths and weaknesses of
sequential exploratory designs. In its favour, this design is simple and
straightforward to implement and report, and it is the best method when prior
knowledge about the research topic is limited. However, this design has some
weaknesses, as it requires a considerable amount of time to implement and the
analysis of the first qualitative phase should be concluded with findings conducive
enough to proceed with the subsequent quantitative phases (Creswell and Plano
Clark 2018). One of the main challenges of mixed methods designs in general is
that the researcher needs to have sufficient skills in both qualitative and quantitative
methods (Cameron 2009). In this case, the PhD researcher had experience in
guantitative research and has received training on both quantitative and qualitative
research at the University of Southampton, thus having received the appropriate

training and support, he felt able to conduct both.

4.5  Validity and rigour in mixed methods research

Validity is important for all research methodologies and has established criteria in
guantitative and qualitative research (Bryman et al. 2008). However, the discussion
of validity in mixed methods research is still in its infancy (Onwuegbuzie and
Johnson 2006; Long 2017). Creswell and Plano Clark (2018) defined validity in
mixed methods research as “employing strategies that address potential threats to
drawing correct inferences and accurate assessment from the integrated data”.
They claimed that since mixed methods research consists of both quantitative and
gualitative strands of data, then the research should address the specific types of
validity checks associated with both strands. In addition, Creswell and Plano Clark
(2018) suggested that validity should be addressed with reference to the type of
mixed methods design being used, rather than there being a generic discussion of
validity. As a result, they presented a list of potential validity threats in exploratory
mixed methods design and also provided strategies to minimise those threats (Table
4-2).

Other scholars have suggested that the term “legitimation” be used instead of

validity of mixed methods research, as they believe that this term is acceptable to
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both quantitative and qualitative researchers (Onwuegbuzie and Johnson 2006).
Furthermore, they have described nine types of legitimations, which are thought to
enhance the inferences in mixed methods research. O'Cathain et al. (2008)
acknowledged that there is a lack of consistency in assessing quality when
reviewing published mixed methods research studies and developed the good
reporting of a mixed methods study (GRAMMS). GRAMMs focuses on specific
mixed method criteria, such as justifying a mixed methods research design and the
integration of data and findings but does not comment on how to establish rigour

and quality during the research process.

Table 4-2 Validity threats in exploratory mixed methods research design and
strategies to minimise them (Creswell and Plano Clark 2018)

Threats Strategies to minimise threats
Not building the quantitative study Make explicit how each major qualitative
based on the qualitative findings finding is used to inform the development of

specific elements of the quantitative feature

Selecting  participants  for the Use large sample of individuals for the
guantitative study that are the same gquantitative sample who are different from
individuals as the qualitative sample those in the qualitative sample

In the absence of a consensus on what constitutes validity and quality in a mixed
methods study, this PhD study utilised a methods orientated criteria, as advocated
by Creswell and Plano Clark (2018). Specifically, separate quantitative and
gualitative criteria were utilised to ensure validity measures were applied to the
gualitative (focus group study) and quantitative (cross-sectional study) aspects of
the study and that strategies were employed in both studies to minimise the threat
to its validity. Furthermore, attention was also paid to the GRAMMs mixed methods

reporting guidelines.

4.6 Thesis phases

Figure 4-2 provides an outline of the two different phases carried out in this project,
as well as their methods, aims and objectives. Each component of the research
project is presented as a separate thesis chapter, including specific methods,

findings and discussion sections. The final chapter combines the findings from both
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phases to suggest the potential clinical implications and recommendations, as well

as areas for future research.
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Phase Method
Focus groups
Phase one study
in Palestine
Inform
Cross-
Phase two sectional study

in Palestine

Aim

To explore the
concepts of hand
function important for
Palestinian
with RA

people

To examine hand
function and the
related variables
among Palestinians

with RA

Chapter 4

Objective

To explore the perspectives of Palestinians with RA regrading
important hand abilities and impairments

To explore and identify hand-related activity limitations and
participation restrictions experienced by Palestinians with RA

To explore and identify the environmental/personal facilitators and
barriers that impact hand function in Palestinians with RA

To make recommendations on hand function assessment(s)

integrating the perspectives of Palestinians with RA

To describe the demographic and clinical characteristics of
Palestinians with RA

To describe and measure the functional consequences of RA with
regards to hand impairment in Palestinians with RA

To describe and measure the functional consequences of RA with
regards to hand-related activity limitations and participation

restrictions in Palestinian people with RA

= To analyse the associations between hand-related activity limitations

and participation restrictions, and disease variables, hand
impairments, and personal, environmental and health- related factors

in Palestinian people with RA

Figure 4-2 Summary of the two phases used in the current research

131



Chapter 4

4.7  Chapter summary

This chapter has provided an overview of the study design and research methodology.
Based on this, the overall PhD study design selected was an exploratory mixed
methods design within a pragmatic paradigm. This design was chosen to best address
the aims of the present study. The initial exploratory qualitative phase was
accomplished using a focus group method, with data analysis conducted using content
analysis. The second phase of the PhD study involved quantitative data collection
using both self-reported and clinician assessed performance-based measures, with
different statistical procedures used to summarise the quantitative data. Full details
regarding the specific methods and procedures related to each study are provided
separately in the subsequent chapters (Chapter 5 and Chapter 6).
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Chapter 5 Concepts of hand function important for

Palestinian people with RA: A focus group study

5.1 Chapter overview

This chapter describes the focus group study conducted among Palestinian individuals
living with RA. The aim and objectives, philosophical stance, study design, ethical
consideration, and study plan, including the researchers’ skills and patients and public
involvement, are discussed. The pilot study, recruitment process, data collection,
analytical method, and trustworthiness of the study are then presented. The findings
are described according to the ICF framework component related to body function and
structure, activity limitations and participation restriction levels, considering both
personal and environmental factors. The findings are discussed within the context of
previous research, and their subsequent implications for clinical practice and future
research, as well as the next phase of this PhD study, are also highlighted throughout.
Lastly, the strengths and limitations of the research are discussed, followed by a

chapter summary and conclusion.

5.2 Introduction

The initial literature review demonstrated that important personal and environmental
factors in relation to hand function had not yet been identified. Furthermore, it was
evident the little attention has been giv