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Abstract
Reduced physical function and persistent pain are serious consequences of rheumatoid arthritis (RA). Clinical
trials have shown that patients with RA suffer from a poor health-related quality of life (HR-QoL). However,
limited information is available on the HR-QoL of patients treated in normal clinical practice. The purpose of
the present study was to obtain information of how RA can influence on the patients´ HR-QoL and functional
ability in a clinical setting and to investigate the impact of disease-related and demographic factors on the HRQoL. The theoretical framework of the study was the biopsychosocial concept of health, i.e. the ICF model
(International Classification of Functioning, Disability and Health) endorsed by WHO.
HR-QoL was measured by the Nottingham Health Profile (NHP) questionnaire and functional ability by
the Health Assessment Questionnaire (HAQ). The contents of these instruments and the NHP results were
evaluated also within the ICF categories. The study consisted of a cross-sectional series and a longitudinal
cohort carried out in two central hospitals in Finland in the late 1990s. The cross-sectional group of 122
consecutive out-patients had a mean disease duration of 11 years. The HR-QoL values of the patients were
compared with those of an age and gender matched ”healthy” control group living in the same area. The HRQoL values of the patients were examined also at different functional ability levels. The longitudinal group of
62 consecutive patients had symptom duration ≤ 24 months and no prior use of antirheumatic drugs or
glucocorticosteroids at inclusion. First, the impact of the treatment response assessed by the EULAR (DAS28)
criteria on HR-QoL was examined at six months from disease onset. Secondly, the HR-QoL changes and their
associations with age and gender and with the changes in disease activity, radiographic assessments of hands
and feet and functional ability were examined for ten years after the onset of RA.
RA patients had poorer scores than the controls in the NHP in the dimensions measuring mobility, pain
and energy. These dimensions, along with sleep, displayed also a significant linear association with poorer
HAQ levels (p < 0.001). A better treatment response during the first six months was linearly associated with
better HR-QoL with respect to the pain, energy and mobility dimensions (p < 0.001). Those patients exhibiting
no response to treatment had already at baseline the poorest HR-QoL in the dimension for pain and emotional
reaction compared with those in the moderate and good responders. During the ten years´ follow-up, all NHP
dimensions except social isolation displayed significant improvements, these being most marked during the
first six months. Changes in disease activity correlated with changes in pain, energy and emotional reaction
(p < 0.001). The mean level of the HAQ was well preserved over the ten years of this study and its changes
were correlated with changes in pain, mobility and energy (p < 0.001). Women had somewhat poorer NHP
improvements in the dimensions assessing energy, emotional reaction and social isolation than males. Disease
duration associated strongly with poorer mobility and pain dimensions (p < 0.01). Within the ICF framework,
pain, mobility, energy and sleep were identified as being the most important categories from the patient's
perspective.
The results of the present study demonstrate that RA has a major influence on the patients´ HR-QoL but
early and active treatment can improve the situation. In the ICF framework, the NHP covers a broader
spectrum of the ICF categories than can be assessed by the HAQ.

Keywords: functional ability, health-related quality of life, outcomes assessment, rheumatoid arthritis
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Tiivistelmä
Alentunut fyysinen toimintakyky ja jatkuva kipu ovat nivelreumaan liittyviä vakavia seurannaisvaikutuksia. Kliiniset tutkimukset ovat osoittaneet, että nivelreumaa sairastavat potilaat kärsivät huonontuneesta terveyteen liittyvästä elämänlaadusta. Normaalista kliinisestä käytännöstä saatava tieto potilaiden terveyteen liittyvästä elämänlaadusta on kuitenkin niukkaa. Tämän tutkimuksen tarkoituksena oli
saada tietoa nivelreuman vaikutuksista potilaiden terveyteen liittyvään elämänlaatuun ja toimintakykyyn kliinisessä asetelmassa ja tutkia sekä tautiin liittyvien että demografisten tekijöiden vaikutusta
terveyteen liittyvään elämänlaatuun. Tutkimuksen teoreettisena viitekehyksenä käytettiin WHO:n
hyväksymää toimintakyvyn, toimintarajoitteiden ja terveyden kansainvälistä luokitusta (ICF-malli).
Terveyteen liittyvää elämänlaatua arvioitiin mittarilla Nottingham Health Profile (NHP) ja toimintakykyä mittarilla Health Assessment Questionnaire (HAQ). Kyseisten mittareiden sisältö samoin
kuin NHP- tuloksia arvioitiin käyttämällä myös ICF- luokitusta. Tutkimus käsitti poikkileikkaus- ja
pitkittäistutkimuksen, jotka toteutettiin 1990-luvun lopulla kahdessa suomalaisessa keskussairaalassa.
Poikkileikkaustutkimukseen osallistui 122 perättäistä polikliinistä potilasta, joilla taudin kesto oli ollut
keskimäärin 11 vuotta. Potilaiden terveyteen liittyvää elämänlaatua verrattiin samalla seudulla elävään iän ja sukupuolen suhteen kaltaistettuun verrokkiryhmään. Potilaiden terveyteen liittyvää elämänlaatua arvioitiin myös eri toimintakykytasoilla. Pitkittäistutkimus käsitti 62 perättäistä potilasta,
joilla oireet olivat kestäneet ≤ 24 kuukautta ja jotka tutkimuksen alkaessa eivät olleet käyttäneet edeltävästi antireumaatteja tai kortikosteroideja. Näillä potilailla hoitovasteen vaikutusta terveyteen liittyvään elämänlaatuun arvioitiin EULAR DAS28- kriteerein kuuden kuukauden kohdalla taudin alusta.
Lisäksi tutkittiin terveyteen liittyvän elämänlaadun muutoksia kymmenen vuoden ajalta nivelreuman
alusta ja näiden muutosten yhteyttä ikään ja sukupuoleen, taudin aktiviteetissa ja käsissä ja jalkaterissä
todettuihin röntgenmuutoksiin samoin kuin toimintakyvyn muutoksiin. Hoitovasteetta jääneillä potilailla oli jo lähtötilanteessa huonoin terveyteen liittyvä elämänlaatu kipu- ja tunnereaktiot- ulottuvuuksissa verrattuna kohtalaisen ja hyvän hoitovasteen saaneisiin. Kymmenen vuoden seurannassa kaikki
NHP- ulottuvuudet sosiaalista eristyneisyyttä lukuun ottamatta osoittivat merkittävää paranemista.
Selvintä se oli ensimmäisen kuuden kuukauden aikana. Taudin aktiviteetin muutokset korreloivat
kipu-, tarmokkuus- ja tunnereaktiot- ulottuvuuksien muutoksiin (p < 0.001). Keskimääräinen HAQtaso säilyi hyvänä kymmenen vuoden seurannassa ja HAQ- muutokset korreloivat kipu-, liikkuminen- ja tarmokkuus- ulottuvuuksien muutosten kanssa (p < 0.001). Naisilla oli miehiä jonkin verran
huonompi NHP-paraneminen tarmokkuus-, tunnereaktiot- ja sosiaalinen eristyneisyys- ulottuvuuksissa. Taudin kesto oli selvästi yhteydessä huonompiin liikkuminen- ja kipu- ulottuvuuksiin (p < 0.01).
ICF- luokitusta käytettäessä potilaiden näkökulmasta kipu, liikkuminen, tarmokkuus ja uni nousivat
tärkeimmiksi kategorioiksi.
Tämän tutkimuksen tulokset osoittavat, että nivelreumalla on huomattava vaikutus potilaiden terveyteen liittyvään elämänlaatuun, jota varhainen ja aktiivinen hoito voi kuitenkin parantaa. ICF- viitekehyksessä NHP kattaa laajemman spektrin ICF- luokista kuin HAQ.
Asiasanat: nivelreuma, terveyteen liittyvä elämänlaatu, toimintakyky, tulosmuuttujien arviointi
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1

Introduction

Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease the principal
hallmark of which is symmetric polyarthritis with main involvement of the small
joints in hands and feet. The causes of RA are still unknown although progress
has been made into clarifying of the pathophysiology and etiology of the disease.
Major advances have been made in drug treatments. However, RA is still a poorly
predictable disease and treatment responses tend to be variable. From the patients´
perspective, even from the early phases of disease, RA is a potentially debilitating
disease causing persistent pain, depression or other psychosocial distress, poor
physical function, reduced quality of life (QoL) and increased medical and social
costs (Scott et al. 2005).
The biomedical model of health defines health as the absence of disease or
disability focusing rather on the patients´ body than the patients´ life (Larson
1999, Sullivan 2003). However, medicine´s epidemiological transition from
acute to chronic diseases has broadened the health concept from a biomedical
to biopsychosocial viewpoint including also health aspects such as health
promotion, progress to higher functioning, social and psychological well-being and
environmental influences on health (Larson 1999). Faced with an increasing number
of chronic diseases, an ageing population and ever-increasing health care costs,
health outcome in general has evolved from reports of mortality, clinical events and
physiological and metabolic measures toward patients´ reported outcomes (PROs)
such as symptoms, health-related quality of life (HR-QoL), functional status and
satisfaction with health care and health (Epstein & Sherwood 1996). There has been
an increasing emphasis on PROs based on bioethics which have introduced into
medicine the concept of respect for the patient as a subject with its own values and
medical decision-making capacity, i.e. focusing medical interventions on patients´
lives rather than patients´ bodies (Sullivan 2003).
Rheumatology has been a vanguard speciality in developing PRO measures
because RA and other chronic rheumatic diseases for which there is no known
cure have been poorly fitted into the biomedical model. Already in the 1970s and
1980s rheumatology research introduced PRO measures for RA in order to improve
patient care and to minimize the overall negative impact of RA on their everyday
lives (Fries et al. 1980, Meenan et al. 1992). Fries et al. (1980) have pointed out
that patients with RA need a multidimensional, long-term outcome concept, for
instance the possibility of using death as the single outcome criteria in RA is
inadequate. PRO questionnaires have also been used for the evaluation of long17

term outcome in RA because they are inexpensive (Fries et al. 1980). Recently,
there has been increasing attention paid to patients´ opinions concerning the impact
of RA which can contribute to more appropriate outcome measures. In this field,
the RA Impact of Disease (RAID) score- a new patient-derived weighted scorehas been elaborated for use in clinical trials, devised as a collaboration between
patients and rheumatologists (Gossec et al. 2009). The most widely used PRO
measures in RA assess pain, functional disability and patient global assessment
of disease while the RAID encapsulates broader information relevant to patients.
The RAID score is calculated from seven domains prioritised by patients as being
particularly important: pain, functional disability, fatigue, emotional and physical
well-being, sleep and coping (Gossec et al. 2009). Furthermore, in clinical practice,
more attention has to be paid to patient focused outcomes in RA. Today, patients
with RA wish that the rheumatology staff should adopt a more holistic approach
to their care instead of emphasizing only the physical manifestations of RA (Ryan
1996, McPherson et al. 2001, Ahlmen et al. 2005).
Especially evaluation of HR-QoL has exponentially increased in outcome
research from 1980s (Wood-Dauphinee 1999). HR-QoL research has largely
developed without any clear theoretical model, i.e. different HR-QoL measures
have been designed in order to provide tools for clinical researchers who were
interested in broadening health care outcomes beyond traditional morbidity and
mortality into areas reflective of the patients´ value system (Wood-Dauphinee
1999). Since 1999, HR-QoL has been recommended as one of the core outcomes
in longitudinal RA studies by Outcome Measures in Rheumatoid Arthritis Clinical
Trials (OMERACT) committee (Wolfe et al. 1999). In the current stringent
economic conditions in health care, there have been demands for incorporating
HR-QoL measures into routine clinical assessments as part of the visit to the
rheumatologist in order to identify those patients who are at risk for poor outcomes
(Iqbal & Prashker 2004). The routine use of HR-QoL measures has been proposed
also as a way of facilitating communication between patients and staff, monitoring
treatment response and helping patients to adhere to treatment (Higginson & Carr
2001). HR-QoL assessment can also be utilized when evaluating the efficacies
of different rehabilitation programmes (Fayers & Machin 2007). In a recent
Finnish study of Pekkonen (2010), HR-QoL assessment was reported to be a
useful screening method for differentiating rehabilitation needs and estimating the
benefits of rehabilitation in working age inpatient rehabilitation clients suffering
from musculoskeletal disorders or fatigue. HR-QoL has been regarded also as a
tool for evaluating effectiveness of new expensive biological drugs. According
18

to guidance from the FDA (Food and Drug Administration) HR-QoL evaluation
is now being routinely incorporated into study protocols of biological drugs in
RA (Strand & Singh 2007). In clinical practice, the use of HR-QoL measures for
the documentation of patient care in RA has been rare due, in part to a lack of
familiarity with their use as well as the perception that they are not a part of the
traditional biomedical model (Russak et al. 2003). HR-QoL measures are perceived
as time constraints. One reason for under-utilization of HR-QL measures in clinical
practice may be also that subjective data have been traditionally regarded as less
accurate and reliable than clinical measures (Russak et al. 2003).
The present study was designed to examine HR-QoL of the patients with RA
in routine care. In particular, the study examined possible HR-QoL differences
between the patients and their ”healthy” control subjects, HR-QoL changes and
their association with disease-related and demographic factors, the associations
between HR-QoL and functional ability levels and the impact of treatment response
on HR-QoL. The ICF (The International Classification of Functioning, Disability
and Health), a biopsychosocial tool for assessing health outcomes was used in
order to evaluate the contents of HR-QoL and functional ability instruments and the
HR-QoL results from the patients´ perspective. The present study consists of two
hospital-based RA patient groups from Finland, one of them being cross-sectional,
the other a follow-up survey.
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2

Review of the literature

2.1

Rheumatoid arthritis

2.1.1 Epidemiology of rheumatoid arthritis
The incidence and prevalence of RA vary between different countries and ethnic
groups and also with respect to age and sex (Silman & Hochberg 2009). The highest
recently reported incidence and prevalence rates have been reported from the
United States (U.S.), 42–45/100,000 and 1.1%, respectively (Silman & Hochberg
2009). Low incidence (8/100,000) is found in Japan (Shichikawa et al. 1999). The
incidence of RA has declined in several countries and also shifted to the late stages
of life (Kaipiainen-Seppänen et al. 1996, Shichikawa et al. 1999, Doran et al.
2002). RA is more common in women and uncommon in young men regardless of
the epidemiological changes (Silman & Hochberg 2009).
In Finland, the population-based prevalence of RA has been estimated to
be 0.8% with a female:male ratio 1.7:1 (Hakala et al. 1993). The mean age of
Finnish patients at diagnosis of RA has increased by 7.6 years from 1975 (50.2
years) to 1990 (57.8 years). In particular, in women a more marked shift in the peak
incidence toward older age groups has been apparent such that its peak in 1990
was found in the age-group 65 to 74 (Kaipiainen-Seppänen et al. 1996). The latest
report from Finland indicates that 68% of the new RA cases are < 60 years old, but
even then the incidence of RA in individuals over 60 years has declined (Puolakka
et al. 2010).
2.1.2 Etiology of rheumatoid arthritis
The precise etiology of RA is uncertain although there are number of factors which
have been associated with the risk of developing RA (Oliver & Silman 2006).
The best estimates of the genetic contribution to RA etiology have come from
twin studies (Newton et al. 2004). Based on the quantitative analysis of Finnish
and English twins, MacGregor et al. (2000) estimated the heritability of RA to
be approximately 60%. The association between RA and the HLA SE alleles
(shared epitope) of the human leukocyte antigen (HLA-DRB1 gene) was already
noted in the 1970s (Newton et al. 2004). The HLA-DRB1 gene has been clearly
demonstrated to be involved in RA with respect to disease-modifying elements
(Newton et al. 2004).
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Recent advances in human genetics have revealed new genes causing
susceptibility to RA (Imboden 2009). Outside the HLA association, several genes
have been identified, e.g. PTPN22 (polymorphism in the protein tyrosine phoshatase
non-receptor 22) is strongly associated with susceptibility to RA (Imboden 2009).
A variant of PTPN22 has been reported to increase the relative risk of developing
RA in subjects who are seropositive for anti-cyclic citrullinated peptide antibodies
(anti-CCP) or rheumatoid factor (RF) (Kokkonen et al. 2007). The combination
of the variant of PTPN22 and anti-CCP antibodies is highly specific for RA and
the variant of PTPN22 is a better predictor for developing RA than even HLA SE
(Johansson et al. 2006).
The epidemiological differences between populations and evidence of a recent
decline in RA incidence suggest that also environmental factors play a role in RA
etiology (Silman & Hochberg 2009). However, information on factors- protective
or increasing disease risk- such as socioeconomic status, lifestyle, diet, occupation,
infections as contributors to RA are still scarce or unknown (Kaipiainen-Seppänen
2004, Oliver & Silman 2006). Smoking is the best-known environmental risk
factor for RA. Smoking along with the presence of HLA-DRB1 SE alleles has been
associated with anti-CCP+ RA, suggesting that smoking may trigger immunity to
citrullinated proteins (Klareskog et al. 2006).
Hormonal factors in RA etiology have been sought based on the higher
incidence of RA in women (Oliver & Silman 2006). In particular, estrogen may
act as a proinflammatory agent and it has been postulated to associate with the
development of RA (Oliver & Silman 2006).
2.1.3 Pathogenesis of rheumatoid arthritis
There is accumulating evidence to suggest that RA is a complex T-cell mediated
inflammatory autoimmune disease with contributions from multiple genetic,
environmental and immunological factors (Klareskog et al. 2006, Andersson et al.
2008, Isaacs 2008). A role for arthritogenic antigens has been proposed but it has
remained unconfirmed (Pratt et al. 2009).
There is abundant expression of macrophage-driven cytokines in RA synovium,
for example tumor necrosis factor (TNF) alpha has the key role in the regulation of
cytokines since it possesses not only a direct proinflammatory action but it also helps
to maintain chronic inflammation (Feldmann & Maini 2007). T- cells in RA have
been shown to be important contributors to proinflammatory cytokine production,
cell activation and induction of osteoclastogenesis (Andersson et al. 2008). It
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is known that two of the genes described above, HLA-DRB1 and the variant of
PTPN22, can influence T- cell activation (Imboden 2009). The immunoregulation
of T-cells seems to involve the roles of T helper 17 cells, costimulation blockage of
T-cells and regulatory T-cells (Tregs). There is an increasing evidence to show that
IL-17, a proinflammatory cytokine, has a central role in mediating synovitis and
articular damage (Andersson et al. 2008, Imboden 2009) The interaction of T-cell
co-stimulatory molecules with their ligands on antigen-presenting cells is believed
to be a key event in T-cell activation. This is supported by findings that interruption
the co-stimulatory signal by a fusion protein CTLA4-Ig (CTLA-4, cytotoxic
T-lymphocyte-associated antigen) can improve symptoms in RA probably by
preventing and reversing T-cell activation (Isaacs 2008). Tregs, which are important
in the maintenance of immune tolerance and the control of immunopathology, are
probably ineffective in controlling inflammatory responses in RA (Andersson et al.
2008, Imboden 2009). Antigen-dependent T-cells responses may be important in
initiating the inflammatory response and antigen-independent T-cell responses can
be significant drivers of chronic inflammation (Andersson et al. 2008).
Recently, B-cell depletion therapy with rituximab, an anti-CD20 monoclonal
antibody, has provided evidence that the proinflammatory response in RA is
dependent also on the presence of B-cells (Andersson et al. 2008). In RA B-cells
produce autoantigens such as RF and anti-CCP (Mewar & Wilson 2006). RF and antiCCP are associated with disease severity in RA and their appearance also precedes
the onset of clinical signs of the disease (Mewar & Wilson 2006). Anti-CCP has high
specificity for RA and predicts future development of RA in healthy subjects and in
patients with early and undifferentiated arthritis (Avouac et al. 2006).
2.1.4 Clinical manifestations of rheumatoid arthritis
RA is a systemic disease, but the most prominent feature is symmetric polyarthritis
with involvement of the small joints of hands and feet (Posalski & Weisman 2009).
Tenderness and swelling of the peripherical joints, stiffness which is markedly
worse in the morning, are the cardinal features of disease. Physical examination
of the joints reveals tenderness on palpation, synovia thickening, joint effusion
and sometimes erythema and warmth (Posalski & Weisman 2009). Constitutional
symptoms such as fatigue, low-grade fever, and weight loss are signs of systemic
inflammation (Turesson & Matteson 2009).
The course of RA is highly variable. About 70% of the patients have an insidious
disease onset, 10% experience a sudden acute onset and 20% have an intermediate
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cause (Fleming et al. 1976). The disease course of established RA varies from
mild or self-limiting disease to rapidly progressive multisystem inflammation
(Posalski & Weisman 2009). The progression of radiological damage of hands and
feet can vary extensively, displaying a slow or stable course in some patients and
a rapid progression in others (Plant et al. 1998). However, in the large proportion
of patients, erosions can be observed early on plain X-ray films and this occurs
rapidly in the first 2 years (van der Heijde et al. 1992, Plant et al. 1998). Magnetic
resonance imaging (MRI) has revealed that joint damage may have occurred even
earlier, since this technique can detect erosions not apparent on plain X-ray films
(Østergaard et al. 2003).
Gender has an influence on the course of RA. Women have been reported to
suffer more severe disease in terms of disease activity, but the structural damage
to the joints does not significantly differ between the sexes (Kuiper et al. 2001,
Tengstrand et al. 2004, Sokka et al. 2009). On the other hand, female gender has
been one of the independent predictors for radiographic progression in addition to
anti-CCP antibodies, RF and erythrocyte sedimentation rate (ESR) (Syversen et al.
2008).
Extra-articular manifestations (e.g. rheumatoid nodules, vasculitis, pericarditis,
lung involvement, glomerulonephritis, anemia) are signs of immunological
disease, and these are associated with poorer outcome. Rheumatoid nodules are the
most frequent extra-articular manifestation, these being reported in 7% of patients
with early disease and approximately 30% of all patients with RA (Turesson &
Matteson 2009). Osteoporotic fractures, cardiovascular events and infections are
complications of RA (Esdaile et al. 2009). There is a strong association between RA
and atherosclerosis. Inflammation is considered as an independent risk factor for the
development of atherosclerosis in RA (Montecucco & Mach 2009). Cardiovascular
disease causes increased comorbidity (Rupp et al. 2004a) and premature mortality
(Sokka et al. 2008) compared to the general population.
2.1.5 Classification criteria for rheumatoid arthritis
Due to the lack of specific pathogenetic mechanisms, the definition of RA is based
on its clinical features. The currently accepted classification scheme is based on the
1987 American College of Rheumatology (ACR) criteria (Arnett et al.1988, Table 1).
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Table 1. The American College of Rheumatology (ACR) 1987 classification criteria for
rheumatoid arthritis (RA). For classification purposes, a patient shall be said to have RA
if at least 4 of these 7 criteria are satisfied.
Criterion

must have been present
for at least 6 weeks

1 Morning stiffness of ≥ 1 hour

+

2 Arthritis at least in 3 joint areas simultaneously *

+

3 Arthritis of hand joints (wrist, MCP, PIP)

+

4 Symmetric arthritis of 1 joint area (as defined in 2)

+

5 Rheumatoid nodules
6 Serum rheumatoid factor
7 Radiographic changes in hand and/or wrist joint **
* Fourteen possible areas are right or left proximal interphalangeal (PIP), metacarpophalangeal (MCP)
joints, wrist, elbow, knee, ankle, and metatarsophalangeal (MTP) joints.
** Erosions or periarticular osteopenia present

Several of the 1987 ACR classification criteria are features of chronic or severe
disease such as erosions, rheumatoid nodules and RF (Ollier et al. 2001). The
sensitivity of the ACR criteria to detect early onset of disease (< 1 year) has been
low (Arnett et al. 1988). Early diagnosis of RA is very important if one wishes to
achieve clinical remission (Ollier et al. 2001, Sokka & Mäkinen 2009). In view
of the deficiencies of the 1987 ACR classification criteria at identifying patients
with early RA, new ACR/EULAR criteria were released in September 2010
(Aletaha et al. 2010). The goals of these criteria are to identify from a population
of individuals with newly presenting undifferentiated arthritis, the subgroup with
a high risk of persistent and/or erosive disease. These criteria can be used as a
basis for initiating antirheumatic drug therapy (Aletaha et al. 2010). The criteria
are meant to be applied only to eligible patients, i.e. individuals who display the
presence of obvious, clinical synovitis in at least one joint with no alternative
diagnosis to explain the synovitis. Symmetric involvement of joints, radiological
changes, rheumatoid nodules and morning stiffness are not included into the new
criteria (Aletaha et al. 2010). Anti-CCP positivity forms a clinically and genetically
distinct form of RA (Avouac et al. 2006, Imboden 2009). The test for anti-CCP is
one of the new criteria (Aletaha et al. 2010).
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2.2

Treatment of rheumatoid arthritis

The basis of drug treatment for RA has been empirical because accurate targets for
the different therapies remain unknown. However, several drugs known as disease
modifying antirheumatic drugs (DMARDs) with different mechanism of actions
have been found to suppress inflammatory activity and joint destruction in RA
(Feely et al. 2009). At present, the more commonly used conventional DMARDs
in RA are methotrexate (MTX), two antimalarials, sulfasalazine and leflunomide
(Klaukka & Kaarela 2006, Feely et al. 2009). MTX has become an anchor drug
for RA because of its efficacy and well-established safety profile, and it is now
internationally accepted as the first choice in the management of RA (Braun & Rau
2009, Feely et al. 2009). There is evidence to suggest that MTX use has prolonged
the lifespan of patients with RA, largely by reducing cardiovascular mortality
(Choi et al. 2002).
During the last 15–20 years, target-driven early initiation of therapy with
conventional DMARDs mostly used in combinations and tailored individually
(Möttönen et et al. 1999, Goekoop-Ruiterman et al. 2005), and tight control strategy
of disease activity (Grigor et al. 2004, Verstappen et al. 2007) have reduced disease
activity and radiological damage in patients with RA, concomitantly reducing
patient morbidity. The Finnish Rheumatoid Arthritis Combination Therapy
(FINRACo) trial (Möttönen et al. 1999) is the best documented long-term trial of
combination therapy. In the FINRACo trial, the patients with early RA were treated
with a combination of 3 conventional DMARDs or with a single DMARD. This
trial highlighted the major advantages of the use of DMARDs in combination;
the remission frequencies at 2 years were twofold greater (Möttönen et al. 1999)
and joint damage progression was significantly lower at 2 and 5 years (Korpela
et al. 2004) in the combination therapy group when compared with the singleDMARD group. The initial therapy with a combination of DMARDs resulted also
in higher rates of patients achieving minimal disease activity or strict remission at
11 years (Rantalaiho et al. 2009). The superiority of the combination therapy was
also reflected in significantly minor cumulative work disability days over a period
of 5 years (Puolakka et al. 2004).
Improved understanding of the pathogenesis of RA have contributed to the
development of target biological drugs many of which are now in clinical use TNF
alpha and IL-6 inhibitors, a B-cell depleting agent and a drug blocking T-cell costimulation (Isaacs 2008). It is probable that in the near future new immunomodulatory
drugs will become available for therapeutic T-cell manipulation (Isaacs 2008) and
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a detailed characterisation of the disease-associated autoantibodies may allow the
rational design of antigen-specific therapies in RA (Mewar & Wilson 2006). Biological
drugs, in combination with MTX, have effectively reduced disease activity and also
prevented joint destruction (Keystone 2009). Biological drugs have been claimed to
be more effective at retarding joint damage than MTX (Keystone 2009).
As a result of the new treatment strategies including biological drugs, the
goal of current treatment is to achieve remission which is defined as an absence
of clinical synovitis or at least as a low disease activity (Sokka & Mäkinen 2009,
Keystone 2009). In clinical practice, with the introduction of biological drugs,
clinical remission has become more common compared to conventional DMARDs
but sustained remission rates remain low (Listing et al. 2006). Minimal disease
activity combined with an absence of radiographic progression has been proposed
to represent a feasible goal for the treatment of RA (Keystone 2009).
At present, the most common treatment strategy involves MTX either as
monotherapy or in combination with traditional DMARDs and/or biological
drugs. Different combination therapies have been demonstrated to be superior to
monotherapy in controlling disease activity and radiological progression but there
are limited data regarding head-to-head comparison of the efficacy of various
combination therapies. The choice of which agent(s) to use is based upon not
only on disease activity and features predicting severe disease but also on patientspecific criteria such as age, comorbidities and patient preferences (Feely et al.
2009). The biological agents should be given to those patients who have failed to
respond to DMARDs, including MTX, but the use of biological agents as first-line
therapy is controversal (von Vollenhoven 2009). The questions about when and
which therapy can/should be stopped when patients are well controlled and how
should one care for patients in the most economical way remain unanswered (Feely
et al. 2009). Data concerning long-term effects and the safety of biological drugs
still need to be clarified (Feely et al. 2009).
2.3

Outcome assessment in rheumatoid arthritis from the
perspectives of clinicians and patients

2.3.1 General aspects of patients´ reported outcomes in rheumatoid
arthritis
The importance of collecting PROs is based on the recognition that clinicians focus
on disease and patients on illness. Reducing pathological process of disease does not
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necessarily have a positive effect on illness, i.e. patients´ subjective experience of
disease because the disease and the illness does not necessarily proceed in parallel
(Mittleman & Lipsky 2006). Many studies have also described that the patients
with RA and clinicians disagree about what are the most important symptoms of
RA, the impact of the disease, and benefits of treatment (Carr 1996, Lambert et al.
2000, Hewlett 2003, Ahlmen et al. 2005).
RA is multifaceted disease involving a complexity of pathogenetic processes
and therefore no single representative outcome measure is available for monitoring
outcomes in clinical context (Fransen & van Riel 2009). When introducing the
Health Assessment Questionnaire (HAQ) concept already in 1980, Fries et al.
(1980) highlighted the multidimensionality of outcomes in RA in the context of
patients´ value system and pointed out that process measures such as ESR and
RF achieve their values as proxies for outcomes. HAQ has played a major role
in the paradigm shift from the reliance being on biomedical measurements to the
emphasis being placed on outcomes that are relevant to patients (Bruce & Fries
2005). Later, the ACR and the European League Against Rheumatism (EULAR)
recognized PROs as a key method to understanding patients´ experience of their
disease and have included PRO measures as one part of the disease activity indices
(Felson et al. 1995, Prevoo et al. 1995, see 2.3.3). The OMERACT committee
published in 1999 recommendations including PROs as the core set domains for
longitudinal observational studies (Wolfe et al.1999, Table 2).
PROs are regarded especially important when collecting long-term data from
patients in routine care because in the long-term evaluation, the laboratory tests
such as ESR have been reported to correlate poorly with disease activity and joint
damage (Pincus & Sokka 2003). The value of PROs in clinical decision making
is well-documented. PROs have been shown to best differentiate active treatment
from placebo therapy (Bresnihan & Cobby 2003, Strand et al. 2004, Pincus et al.
2008). The PROs have been less susceptible to the placebo response than clinicianreported measures of tender and swollen joint count (Bresnihan & Cobby 2003,
Strand et al. 2004). The changes in disease activity have also correlated well with
the changes in different PROs (Combe et al. 2009). On the other hand, one specific
difficulty with PROs is the concept of response shift which refers to the changes
in internal standards, in values or in redefinition of patients´ perception of disease,
which is catalysed by the health state change (Spranger & Schwartz 1999). For
instance, in a- 3- year follow-up study, it was noted that despite maintaining the
same level of disease activity, patients with RA reported improved general health,
but poorer functional ability over time (Kievit et al. 2006).
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Table 2. Core set of domains for longitudinal observational studies recommended by
OMERACT.
Domain
Health status
Quality of Life/Health status instruments
Symptoms
Physical function
Psychosocial function
Disease process
Joint tenderness/swelling
Global assessment of disease activity (by patient and by physician)
Acute phase reactants
Damage
Imaging
Deformity
Surgery
Organ damage
Toxicity/Adverse reactions
Mortality
(Work disability)
(Costs)
OMERACT; Outcome Measures in Rheumatoid Arthritis Clinical Trial

An increasing number of PRO measures is now available for patients with RA. In
the selection of outcome measures, OMERACT highlights psychometric attributes
such as reliability, validity, truth, sensitivity to change and feasibility (Boers et
al. 1998). When assessing the frequency of use of different PROs in recently
published RA articles with any clinical design between 2005 and 2007, Kalyuoncu
et al. (2009) found that along with function, pain was evaluated most frequently, in
55% of the 109 reports, whereas other outcomes such as fatigue, sleep disturbance
and well-being were evaluated in only 14%, 2% and 4% of them, respectively.
Multidimensional HR-QoL was evaluated in 19% of the 109 reports. Forty-five
per cent of the publications were RCTs, 23% were other therapeutic trials and 26%
were trial with prospective cohorts.
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2.3.2 Measurement of joint damage
Structural joint damage, a key outcome in RA, is largely irreversible because it
reflects the cumulative burden of inflammation on bone and cartilage over time
(Wick et al. 2004, van der Heijde 2009).
Erosions and joint space narrowing are the most characteristic features of RA
and they have been traditionally assessed by conventional radiography (CR) using
X-ray films of hands and feet, the sites in which the first erosions appear (van
der Heijde 2009). The most widely used scoring methods to radiologically assess
damage are the Larsen method (Larsen et al. 1977) and van der Heijde modification
of the Sharp method (van der Heijde 2000) which both focus on the small joints
of the hand and feet. Damage in the small joints has been closely associated with
damage in the large joints (Drossaers-Bakker et al. 2000). Severe radiologicallyassessed damage in joints results in the need for replacement surgery (DrossaersBakker et al. 2000, Gordon et al. 2001). Joint replacement is one method of defining
the existence of severe joint damage independently of radiography (Scott 2004).
The CR of hands and feet remains an important part of the diagnosis in RA
(Arnett et al. 1988). However, today ultrasonography (US) and MRI are more and
more commonly being used in the disease assessment of early RA. These methods
are better able to detect the superficial erosions than CR (Keen et al. 2005). CR
remains the most appropriate approach to evaluate the progression of damage in
established RA (Scott 2004).
2.3.3 Measurement of disease activity
Joint swelling is the most important variable when assessing disease activity and
an accurate physical examination of joints is in most cases an adequate predictor
of significant radiographic progression (Keystone 2009). When assessing treatment
induced changes, swollen joint count has been found to be a more responsive variable
than CRP and ESR (Verhoeven et al. 2000, Haavardsholm et al. 2009). On the other
hand, CRP can predict erosive damage and suppressing disease activity as judged by
CRP reflects decreases in the progression of joint damage (Stenger et al. 1998, Scott
2004). Patients with good and bad prognoses can be identified by the ERS within the
first 2 years in early RA. However, ESR can be quite stable over time despite disease
activity and it is also confounded by age and gender (Wolfe & Pincus 2001).
Composite activity indices are able to mirror disease activity more effectively
than single measures (Verhoeven et al. 2000, Haavardsholm et al. 2009). The
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ACR improvement criteria (Felson et al. 1995) and the EULAR Disease Activity
Score (DAS) (van Gestel et al. 1996) and its modified version DAS28 (Prevoo et
al. 1995) are the current standard composite indices used for measuring disease
activity in clinical trials though they are rarely encountered in clinical practice
(Wolfe et al. 2001). The ACR20/50/70 response criteria indicate 20%, 50% or 70%
improvements in swollen and tender joint counts and improvements in 3 of the
other 5 measures (acute phase reactant value, patient´s assessment of pain, disease
activity and physical function and physician´s global assessment of disease activity)
compared to the baseline state (Felson et al. 1995).
The DAS is an index which combines 53 tender and 44 swollen joint counts,
ESR and general health (GH) assessment on a visual analogue scale (VAS) (van
Gestel et al. 1996). The DAS28 combines 28 tender and swollen joint counts, ESR
and an GH assessment on VAS (Prevoo et al. 1995). The DAS and DAS28 have
continuous scales reflecting the extent of underlying inflammation which can be
interpreted as low, moderate or high (van Gestel et al. 1996, Fransen & van Riel
2009). The EULAR response criteria are based on disease activity as assessed
by the DAS or DAS28 classifying patients as good, moderate or non-responders
(Fransen & van Riel 2009, Table 3).

Table 3. EULAR response criteria and the disease activity score (DAS28) in rheumatoid
arthritis.
DAS28 attained at endpoint

Improvement in the DAS28 attained
> 1.2

Low activity, DAS28 ≤ 3.2

> 0.6 and < or = 1.2

< or = 0.6

good

moderate

no

Moderate activity, DAS28 > 3.2 and ≤ 5.1

moderate

moderate

no

High activity, DAS28 > 5.1

moderate

no

no

EULAR: European League against Rheumatism

Compared to the ACR response criteria, the major advantage of the DAS28 is that
it offers a useful guide for treatment decisions also in clinical practice providing
absolute score to assess status and change (Fransen & van Riel 2009). However, in
practice, the use of DAS28 can be relatively complex. Therefore recently developed
activity indices based on DAS28 have been developed to overcome complexities
of the DAS28, not requiring a calculator or computer, or laboratory test (Smolen
et al. 2003, Aletaha et al. 2005). The Mean Overall Index for Rheumatoid Arthritis
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(MOI-RA) is based on the ACR Core Data Set variables; it is a continuous index
which has been regarded as an advantage over the ACR response criteria (Mäkinen
et al. 2008)
US and MRI provide a more accurate evaluation of disease activity than
conventional activity measures. US and MRI can reveal subclinical synovitis in
asymptomatic patients in clinical remission (Brown et al. 2008). MRI synovitis
and the MRI total inflammation score comprising synovitis, tenosynovitis and
bone marrow oedema have revealed superior responsiveness to composite disease
activity indices or individual activity measures when assessing treatment induced
changes with TNF alpha agents (Haavardsholm et al. 2009)
2.3.4 Measurement of patient-reported general health
Self-reported GH is produced in a cognitive process that is inherently subjective
but may be modified by age and many contextual frameworks such as culturally
and historically varying conceptions of health, reference groups, earlier health
experiences and health expectations (Jylhä 2009). Self-reported health is based on
the biological and physiological state of the individual organism and lay people and
medical profession probably share a fairly similar general understanding of what
constitutes “health” although the interpretations and conclusions drawn from this
concept may differ (Jylhä 2009).
In patients with RA, self-reported GH has been usually assessed according to a
VAS (Pincus & Sokka 2003). Self-perceived health can also be assessed by asking
individuals to rate their health status on four- or five-point scale (usually on a scale
from excellent through very good, good and fair to poor), or to compare their health
status with that of age peers (Jylhä 2009).
Self-reported health is recommended for use in comparison of health status
between population groups, as an outcome variable in clinical trials and as a routine
indicator in risk assessment and clinical practice (Jylhä 2009).
2.3.5 Measurement of patient-reported pain
Pain is a well-recognized outcome in RA and has been included in the disease
activity indices since 1956 (Fransen & van Riel 2009). If one considers the
outcomes determined by clinicians and patients with RA, then pain is the area in
which most patients would like to experience an improvement (Heiberg & Kvien
2002, Hewlett et al. 2005a). Pain is multidimensional correlating highly with both
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current and subsequent physical disability (Peck et al. 1989, Sokka et al. 2000a)
and also with depression and anxiety (Peck et al. 1989, Smedstad et al.1995).
Several well-documented pain assessment tools are available (Sokka 2003).
In the measurement of pain intensity, a horizontal 0–100 mm VAS with “no pain”
at one end and “worst possible pain” at the other has been widely used in clinical
research in patients with RA as recommended also by the ACR (Felson et al.1995,
Sokka 2003). The VAS pain is easy to score and quick to complete and is therefore
suitable also for clinical care (Sokka 2003). However, VAS pain does not provide
information about the extent of pain. Pain drawing of the body- a method to
determine the location of pain- has been used in different musculoskeletal pain
disorders (Carnes et al. 2007). High pain intensity has been associated with chronic
widespread and multi-site pain but not with single-site pain (Carnes et al. 2007).
Pain drawing has not been used in patients with RA but it could be a useful tool in
order to obtain information about the extent of pain in these patients.
2.3.6 Measurement of patient-reported fatigue
The exact cause of fatigue in RA is not clear. Multiple variables such as inflammation,
disease duration, functional ability, female sex, pain, depression, sleep disturbances
and psychosocial variables are associated with RA fatigue (Belza et al. 1993, Wolfe
et al. 1996, Huyser et al. 1998, Rupp et al. 2004b, Pollard et al. 2006). There
are many studies demonstrating that fatigue is frequent, multi-faceted and a wellrecognized problem in patients with RA both in early and established disease but
it has been rarely a treatment target such that patients may often feel that they are
expected to manage their fatigue with little professional support (Wolfe et al. 1996,
Kirwan et al. 2003, Hewlett et al. 2005b, Moreland et al. 2006, Pollard et al. 2006).
However, recent data examining treatment with biological drugs have shown that
one can achieve relief of RA fatigue (Weinblatt et al. 2003, Moreland et al. 2006,
Keystone et al. 2008).
Fatigue and how to measure it have been a subject of much discussion at
Patient Perspective Workshops at OMERACT meetings in recent years (Kirwan
et al. 2003, Kirwan et al. 2005). Through a co-operative process with patients
and clinicians, the OMERACT 8-workshop concluded in 2006 that fatigue is an
important PRO with strong face validity and good sensitivity to react to change
during therapeutic interventions and it was recommended to be included in future
studies of RA (Kirwan et al. 2007).
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Minnock et al. (2009) examined reliability and sensitivity to change of RA
fatigue. They found that fatigue measured by an 11-point numeric rating scale (NRS)
was ranked third for relative sensitivity to change after pain and tender joint count.
Its relative independence variance was 22% which was higher than that of the ACR
“Core Set” measures. Several candidates for fatigue instruments of which pass the
OMERACT filter, i.e. attain standards of truth, discrimination and feasibility are
available (Boers et al. 1998, Kirwan et al. 2007). Quantitative scales of the VAS and
NRS have been proposed especially for use in clinical practice because they are short,
easy to complete and simple to score and are also sensitive to change and correlate
well with the clinical variables (Wolfe 2004, Minnock et al. 2009).
2.4

Functioning in patients with rheumatoid arthritis

2.4.1

General aspects of disability measures used in patients with
rheumatoid arthritis

Already in the 1940s Steinbrocker et al. (1949) introduced a classification where
the patients´ state was divided into four functional groups based on the individual´s
capacity to undertake usual daily duties. Since the 1980s, HAQ has been a central
disability measure in RA. During recent decades, the disability model has been
changed from a biomedical to biopsychosocial focus also taking into account
individuals´experiences and contextual factors impacting on disability (Verbrugge
& Jette 1994). In conjunction with this process, also the content changes of
functional measures in general and in RA have undergone a transition to more
complex functional activities taking into account also psychosocial items and
patients´ perspectives (Kidd & Yoshida 1995).

2.4.2 Recent development of functional measures in patients with
rheumatoid arthritis
The HAQ originally focussed on functioning of basic activities of daily living
(ADL) while recent functional RA measures attempt to capture broader aspects of
disability. Several modified versions of the HAQ are available, for instance modified
HAQ (MHAQ) (Pincus et al. 1983) and multidimensional HAQ (MDHAQ) (Pincus
et al. 1999), both of which were developed especially for clinical practice. The
MDHAQ, introduced in 1999, comprises 8 items from basic ADL-activities but
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also 6 items of more advanced activities (such as participating in sports and games
or walking 3 kilometres) and one item of sleep and 3 items of mental distress. One
reason for the development of the MDHAQ was also the “floor effect” phenomena
(i.e. patients may have a normal score although they are experiencing functional
limitations) which was felt to be present in the HAQ and MHAQ questionnaires
(Pincus et al. 1999).
Disability can have different personal values to individual (Katz et al. 2006).
Katz et al. (2006) investigated valued life activities (VLA) (i.e. activities which have
specific meaning for individuals) and found that VLA disability in patients with RA is
common, more apparent in activities which are associated with principal productive
roles and household management and discretionary activities (free-time pursuits) than
obligatory daily activities. VLA disability can be assessed by using a VLA scale with
a 26 item scale which evaluates difficulty in carrying out each activity. The VLA scale
covers ADL-type activities, activities associated with productive social roles such as
work, household responsibilities, child and family care, and discretionary activities
(Katz et al. 2006). The Personal Impact Health Assessment Questionnaire (PIHAQ)
is based on the fact that patients with RA and health professionals do not agree on the
importance of HAQ disabilities and also patients ascribe different values to different
HAQ items (Hewlett et al. 2001). The PIHAQ measures the meaning of disability
for the individual patient within the context of that patient´s VLA scores (Hewlett
et al. 2002). The Disease Repercussion Profile (DPR) created by Carr (1996) uses a
combination of open questionnaires and graphic rating scales and allows patients to
specify the problems and needs which are most important to them in six domains:
functional activities, social activities, socioeconomic status, relationships, emotional
well-being and body image.
2.4.3 HAQ questionnaire
The HAQ Disability Index (HAQ-DI) (Fries et al. 1980) usually referred to as “the
HAQ”, is the most widely used functional measure in patients with RA and it has
been administered and validated throughout the world (Bruce & Fries 2005). The
Finnish version of HAQ has been in use since the 1990s (Hakala et al. 1994a).
The HAQ is characterized as a “disease-specific instrument” for RA but it
has been proved to be useful also in different population and diseases (Pincus
et al. 1999, Sokka et al. 2006). HAQ contains 20 items with ADLs developed
from a variety of instruments previously used for similar purposes (Fries et al.
1980, the items of the HAQ are shown in Appendix 4). The HAQ contains eight
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subdimensions which consist of 1–4 questions (Fries et al. 1980). Each question
has four options for answering scored for 0 to 3: these are activities to perform: 0
= no difficulty, 1 = some difficulty, 2 = much difficulty or with assistance and 3 =
unable to perform. The highest score in one of the 8 subdimensions becomes the
score for that subdimension. The range of the HAQ score is 0–24, or 0–3 when the
total score is divided by 8 (Wolfe 2000). The HAQ can be scored with or without
aids and devices. The use of aids and devices increases a score of zero or one up to
two in order to more accurately represent the underlying disability; scores of 3 are
not modified (Bruce & Fries 2005).
Disease activity throughout the disease course and joint damage, especially in
late disease have been found to be the predominant contributors to the HAQ disability
(Drossaers-Bakker 2000 et al., Kirwan 1999, Scott et al. 2000, Welsing et al. 2001,
Ødegård et al. 2006) although many psychological, educational and socioeconomic
factors can also impact on HAQ disability (Wolfe 2000). In early RA, baseline HAQ
can predict long-term disability (Lindqvist et al. 2002) and is also one of the most
important predictors for work disability (Wolfe & Hawley 1998, Puolakka et al. 2005)
and medical costs of RA (Yelin & Wanke 1999). Thus the HAQ can be considered as
a global health status measure of RA (Ramey et al. 1996) and it is recommended also
for inclusion as a core measure in clinical trials (Felson et al. 1995).
2.4.4 HAQ as an outcome in patients with rheumatoid arthritis
Prospective cohorts from several Western countries assembled since the late 1980s
have demonstrated that HAQ disability has become remarkably milder in patients
with early RA compared to that of patients whose disease onset was before 1985
and the declines in HAQ disability have coincided with the greater accessibility
to joint replacement surgery as well as with changes toward more active use of
DMARDs (Sokka et al. 2000b, Gordon et al. 2001, Krishnan & Fries 2003). In the
Finnish population-based study of Hakala et al. (1994b), the mean HAQ was low
(0.85) in patients with longstanding disease and only a few patients were totally
disabled. The disease onset was in the 1970s in the majority of the patients. The
authors highlighted that in most cases poor function had been compensated by total
joint replacement surgery. Krishnan and Fries (2003) reported a decline in HAQ
by 2–3% per calender year during period 1977–1998. Two 5-year cohorts in early
RA from UK have reported the median HAQ scores of 1.13 in the patients who
required hospital specialist care (Wiles et al. 2001) and 0.6 in patients with HAQ
score ≤ 1 and 1.4 with HAQ score ≥ 1 at disease onset (Young et al. 2000).
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In particular, active DMARD strategies are believed to be reflected in the
favourable HAQ course. Median HAQ was 0.25 and 0.67 after a duration of
disease of 8.5 years and 13.0 years in two Finnish early RA cohorts in the 1980s
treated according to the “saw-tooth” strategy (Sokka et al. 2000b). In a Swedish
cohort from the late 1980s, the median HAQ score was 1.1 after ten years. At 10
years, 20% of the patients had almost no disability (HAQ < 0.05) and only 10%
were severely disabled (HAQ > 2) (Lindqvist et al. 2002). In a Norwegian cohort
from the 1990s, the patients had mean HAQ scores of 0.91 after 10 years (Ødegård
et al. 2006). The percentage of patients being treated with DMARDs at the end of
follow-up was rather low in both of these studies. Twelve per cent of patients in
the Norwegian cohort were being treated with biological drugs. Rantalaiho et al.
(2009) have reported very favourable 11-years HAQ results in patients with early
RA initially treated with a combination of DMARDs or with a single DMARD in
the FINRACo trial. After 2 years, the drug treatment strategy became unrestricted,
but it was still targeted at achieving remission. At 11 years, the mean HAQ scores
were 0.34 in the combination DMARD group and 0.38 in the single DMARD group.
Furthermore, 56% of the combination therapy group and 43% of the single therapy
group had a HAQ score of 0 and HAQ score > 1 was present in 10% and 9% of the
groups, respectively. On the other hand, Welsing et al. (2005) from the Netherlands
have reported a trend to poorer HAQ in recent cohorts so that the median baseline
HAQ scores have changed from 0.54 to 0.91 in the four 5-year subcohorts of early
RA gathered from 1985 to 2005, respectively. In the same period disease activity
improved. The phenomena may be explained by a response shift, in other words
current patients have higher “internal standards” or expectations concerning their
health and physical functioning (Welsing et al. 2005).
Contrary to prospective cohort studies on patients with early RA, two hospital
based cross-sectional studies from Spain and France between 1999 and 2000 have
reported poorer HAQ with mean scores of 1.6 and 1.32 in patients with longstanding
disease (Carmona et al. 2003, Sany et al. 2004).
2.5

Health-related quality of life in patients with rheumatoid arthritis

2.5.1 General aspects of health-related quality of life
There is a wide consensus about the subjective and multidimensional nature of
QoL although there is no universally accepted definition of QoL (Fayers & Machin
2007). WHO (1995) has defined QoL as individuals´ perception of their position
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in life in the context of the culture and value systems in which they live and in
relation to their “goals, expectations, standards and concerns”. The WHOQoL
is a broad ranging concept including physical and psychological domains, level
of independence, social relationships, environment and spirituality, religion and
personal beliefs (WHO 1995). As a result of disagreement of what constitutes
of QoL a number of theoretical models for QoL have been developed (Fayers &
Machin 2007). Some examples can be given; the “needs based model” relates QoL
to individuals´ ability and capacity to satisfy their needs (Hunt & McKenna 1992).
The goal-oriented “expectations model” of Calman (1984) suggests that individuals
have aims and goals in life and that QoL measures the difference, or the gap, at a
particular period of time between hopes and expectations of the individual and that
individual´s present experiences.
The term HR-QoL is frequently used when assessing aspects of QoL that are
affected by disease or treatment for disease (Fayers & Machin 2007). Applying
Calman´s model to HR-QoL, Carr et al. (2001) proposed that HR-QoL could be
defined as a gap between individuals´ expectations and their experience of health
which can vary extensively between individuals, explaining why patients with
the same clinical condition can have different HR-QoL values. Recent questions
have concerned the extent to which HR-QoL components are environmentally or
genetically determined (Spranger & Schwarts 2008). The current concept of HRQoL has been criticized for a lack of hermeneutical aspects and for its bias towards
the biomedical and psychometric approaches (Rosenberg 1995). Leventhal and
Colman (1997) have highlighted the importance not only evaluating outcomes but
also of understanding the process involved in the patient´s HR-QoL judgements.
The difficulty to determine QoL and HR-QoL has been reflected in medical
research, i.e. investigators have very seldom conceptually defined QoL and few
have made the distinction between overall QoL and HR-QoL (Gill & Feinstein
1994). The terms “QoL”, “health status”, “ functional status” have been also used
interchangeably (Gill & Feinstain 1994) although from the patients´ perspective,
these terms seem to be distinct constructs. When rating QoL, patients with chronic
diseases put a greater emphasis on mental health than on its physical counterpart
whereas when appraising health status physical functioning is more important
than mental health (Smith et al. 1999). The growing use of HR-QoL in the context
of clinical trials has created a need for clarification of the HR-QoL concept. The
guidelines from FDA state that HR-QoL represents the patients´ perception of the
impact of an illness and its treatment whereas QoL is affected not only by health
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status but also by other valued aspects of human existence such as safe environment,
adequate housing, income and freedom (Patrick et al. 2007).
2.5.2 General aspects of health-related quality of life questionnaires
used in patients with rheumatoid arthritis
The multidimensional HR-QoL questionnaires used in patients with RA can be
categorized as being either generic or disease-specific (Scott & Garrood 2000).
Generic measures allow for a comparison of different patient populations and
normal population whereas disease-specific measures are developed to monitor the
response to treatment within a particular condition (Scott & Garrood 2000).
The most widely used generic HR-QoL instruments in RA are 36-item shortform health survey (SF-36) (Ware & Sherbourne 1992) and Nottingham Health
Profile (NHP) (Hunt et al. 1986) (Kvien & Uhlig 2005). Four of the SF-36
dimensions – physical functioning, role-physical, bodily pain and general health
– are clustered to form the physical component score (PCS) and the other four
dimensions – vitality, social functioning, role-emotional and mental health – are
clustered to form the mental component score (MCS) (Ware & Sherbourne 1992).
The NHP contains dimensions for mobility, pain, sleep, energy, social isolation and
emotional reaction (Hunt et al. 1986). The Arthritis Impact Measurement Scales
(AIMS2, revised version of AIMS) (Meenan et al. 1992) and the RaQoL (Whalley
et al. 1997) are the most widely used disease-specific HR-QoL instruments (Kvien
& Uhlig 2005). The AIMS2 evaluates physical activity as well as social role and
activity, pain, depression and anxiety but also satisfaction with health state (Meenan
et al. 1992). The RaQoL is based on an “unfilled needs” model and includes areas
of moods and emotions, social life, hobbies, everyday tasks, personal and social
relationships and physical contact (Whalley et al. 1997). The latest innovation
in the development process of HR-QoL instruments for patients with RA is the
Cedars-Sinai HR-QoL for RA (CSHQ-RA) which includes the dimensions for
dexterity, mobility, physical activity, emotional well-being, social well-being and
pain/discomfort (Chiou et al. 2006).
The currently used HR-QoL instruments do not explicitly consider duration of
the health condition, or long-term consequences of the disease, or adverse effects of
treatments which are important outcomes for patients with RA (Kaplan 2007). Data
from the OMERACT Patients Workshop discussions (Kirwan et al. 2003, Kirwan
et al. 2005) and also from patient focus groups (Ahlmen et al. 2005) indicate that
some HR-QoL dimensions such as fatigue, disturbed sleep, a sense of well-being,
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or “return to normal life” are important for patients but few HR-QoL instruments
capture these areas.
Patients´ perspective which is a critical point in the HR-QoL measures, differs
between the HR-QoL instruments; at one end of the spectrum are standardised
instruments such as SF-36 where patients are not able to contribute to the item
content and at the other end are individualized instruments that allow patients
to specify what is important to them. In the middle are instruments that have
standardised domains but whose content is based on the views of patients or lay
people (Leplège & Hunt 1997). Many investigators have criticized the fact that the
most widely used HR-QoL measures are not really patient centred due to the ways
in which the items are generated, how a questionnaire may restrict a patient´s choice
or how the weighting system used (Gill & Feinstein 1994, Leplège & Hunt 1997,
Carr & Higginson 2001). Measuring HR-QoL by using individualised measures is
rare but is receiving increasing attention (Carr & Higginson 2001).
HR-QoL instruments are still in the phase of methodological development and
there is lack of agreement about which is the best HR-QoL instrument to include
in clinical trials and routine practice in RA (Lubeck 2004, Fries et al. 2009). The
interpretability of the HR-QoL changes can be difficult. A variety of ways have
been suggested to interpret HR-QoL results in the clinical context, e.g. to define the
MCID (minimal clinically important difference)- value, the amount of improvement
(or deterioration) perceptible to patients as a change by linking improvements in
other patient reported measures or to compare HR-QoL results with age and sexmatched norms in the general population (Strand & Singh 2009).
NHP questionnaire used in patients with rheumatoid arthritis
This study used the NHP instrument which is based on interviews of lay people
in which they were asked to assess how they felt when experiencing various
states of ill health (Hunt et al. 1986). With respect to patients´perspective in HRQoL instruments, the advantage of the NHP is that it reflects the perceptions of
individuals rather than health professionals thus avoiding professional debates
about the appropriate concepts of health (Hunt et al. 1986). The value of the NHP
is that it measures distress which can be a consequence of pathological changes
requiring medical and utilization of health services but it may equally be a result
of adverse social and/or environmental occurrences or conditions (Hunt et al.
1986). The advantage of the NHP is that 5 out of 6 dimensions cover domains
that according to the WHO´s multidimensional health construct directly measure
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health, i.e. only the NHP social isolation dimension can be regarded as an indirect
measure of health (Chatterji et al. 2002).
The NHP consists of 2 parts (Hunt et al. 1986). Part 1 contains 38 items
assessing subjective distress in six domains: mobility, pain, sleep, energy, social
isolation and emotional reaction (Hunt et al. 1986, the items of the NHP are shown
in Appendix 1). The scores for each item may range from 0 to 100, with higher
scores indicating more distress (Hunt et al. 1986). The content of Part 2 refers
to paid employment, looking after the home, social life, home life, sex life, other
interest hobbies and holidays, items which do not necessarily apply to all people
(Hunt et al. 1986). Therefore it is not recommended that Part 2 should be used any
longer (Coons et al. 2000). The NHP has “yes” or “no” responses indicating the
extreme ends of perceived health problems (Hunt et al. 1986). This means that the
most useful applications of the NHP are encountered with chronically ill patients
where scores are relatively high (Hunt et al. 1986, Hopton et al. 1991). On the other
hand, individuals with no severe morbidity but experiencing different symptoms
can show scores of zero, i.e. these zero scores in the NHP dimensions are not
necessary indicative of an absence of health problems (Hunt et al. 1986). This is a
shortcoming with the use of the NHP (Scott & Garrood 2000). When categorizing
the illness status of patients seeking help in general practice, the NHP was good
at distinguishing those patients who were mentally ill or had musculoskeletal
problems (Hopton et al. 1991). The NHP can be completed in 5 to 10 minutes and
its administrative burden is minimal (Coons et al. 2000).
The NHP has been rarely used in clinical RA trials and in rheumatological
practice. Most NHP studies in RA have evaluated test- retest reliability and validity.
In the sensitivity analysis in the comparison of the NHP, the RaQoL and the SF-36
measures, the NHP has performed well in terms of the percentage of improvement,
standardized response means, and agreement with the ACR20 responder criteria
(Wells et al. 1999). After six months of MTX treatment, the NHP along with
the RaQoL exhibited percentage improvements of 22 and 29 %, respectively
and the SF-36 under 20% improvement. The NHP and the RaQoL showed also
the largest agreement with the 20% improvement with the responders and nonresponders according to the ACR20 criteria. The NHP along with the RaQoL only
exceeded the medium effect, i.e. moderate responsiveness (Wells et al. 1999). In a
comparison with the AIMS, the change scores of the NHP dimensions for mobility,
pain and emotional reaction have shown similar levels of agreement with clinical
measures as the corresponding dimensions of the AIMS. The magnitude of the
change scores for the dimensions of pain, mobility and emotion in the NHP and in
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the AIMS have been consistent with each other (Fitzpatrick et al. 1993). Instead,
the social dimensions of the NHP and the AIMS showed a poor correlation with
clinical parameters, and while the NHP social dimension does reveal some kinds of
change these changes are not apparent at all in the AIMS social scale (Fitzpatrick
et al. 1993).
2.5.3 Health-related quality of life in patients with rheumatoid
arthritis compared to that of general population
The impact of disease burden of RA on patients´ HR-QoL has been usually assessed
in comparison to normative HR-QoL values of the general population in both recent
drug trials (Strand et al. 2005, Mittendorf et al. 2007) and observational studies
(Wiles et al. 2001, Uhlig et al. 2007a, Salaffi et al. 2009). The results from these
studies indicate significant decrements in HR-QoL in patients with RA compared
with age and sex-matched general population. Normative population-based HR-QoL
data have also been proposed as benchmark values by providing guidelines about the
expected HR-QoL values (Wiles et al. 2001). However, people with different ethnic,
cultural, socioeconomic backgrounds and available healthcare services may have
different health values and different expectations of their health which will influence
the way of that they experience their health subjectively (Koivukangas et al. 1995,
Carr et al. 2001, Groessl et al. 2006). Thus, it has been postulated that more precise
information concerning the impact of RA on patients´ HR-QoL can be obtained via a
comparison between patients and healthy subjects living in the same cultural, social
and physical milieu (Verbrugge & Jette 1994, Koivukangas et al. 1995).
Table 4 describes the results of those studies in which NHP has been used as
the instrument to compare HR-QoL in patients with RA in comparison with healthy
subjects living in the same local or regional area. In the studies, all patients had
longstanding disease and the reported ages were rather comparable between the
patients and the controls. The collection of healthy controls varied so that in one
study the controls were randomly gathered from hospital staff (Borman et al. 2007),
two control groups were taken from published regional surveys (Fitzpatrick et al.
1992a, Chung et al. 2001), and one (Sivas et al. 2004) did not report how the controls
were recruited. The scores for all NHP dimensions were significantly poorer in the
patients compared to the healthy controls. In line with these NHP results are the
findings of West and Wållberg-Jonsson (2005) from Sweden. They found that HRQoL by the SF-36 in patients with longstanding RA was significantly poorer in all
SF-36 dimensions compared with the SF-36 values of the randomly selected age and
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sex-matched controls from a regional population register. The SF-36 for PCS was
significantly lower in the patients than in the controls though the SF-36 for MCS did
not differ between the patients and the controls. Using different dimension-specific
HR-QoL measures, Mancuso et al. (2006) detected poorer HR-QoL dimensions
of sleep, bodily pain and physical activity and exercise index in 122 employed
patients with mean RA duration of 14 years compared to the same dimensions in
122 employed healthy controls. Both groups were comparable with respect to age,
sex, education and marital status. No differences were found in the dimensions for
perceived emotional social support and social stress and psychological symptoms.

Table 4. Comparison of health-related quality of life by the Nottingham Health Profile
(NHP) between patients with rheumatoid arthritis and healthy subjects.
Characteristics

Fitzpatrick et al.

Chung et al.

Sivas et al.

Borman et al.

1992a, UK

2001, UK

2004, Turkey

2007, UK

73

142

100

40

age, mean

55

59

49

42

females, %

74

100

74

disease duration, mean

13 years

Number of patients

Number of healthy controls

10 years

8.4 years

65
10 years

not available,

890

30

40

range 40–59

not available

45

40

Mobility

35, 34/4,5*

39 (27)/7 (-)

55 (80)/9 (9)

Pain

37, 33/8, 5*

49 (34)/6 (-)

60 (30)/9 (10)

59 (17)/7 (11)

48, 33/21, 14*

50 (41)/13 (-)

43 (25)/7 (10)

41 (27)/9 (12)

Sleep

33, 25/19, 12*

32 (31)/16 (-)

48 (30)/10 (14)

29 (25)/7 (15)

Emotional reaction

17, 14/13, 12*

28 (27)/10 (-)

67 (39)/ 20 (22)

37 (25)/14 (22)

13, 7/6, 6*

16 (21)/7 (-)

33 (35)/7 (12)

27 (22)/8 (17)

age, mean
NHP dimension in
patients/controls, mean
(SD)

Energy

Social isolation

51 (23)/7 (12)

* bold numbers indicate the mean NHP values in female patients and female controls and numbers in
italics are the mean NHP values in male patients and male controls.

2.5.4 Development of health-related quality of life in patients with
early rheumatoid arthritis
Data evaluating HR-QoL changes in patients with early RA are featured mostly
in RCTs which have compared treatment benefits of the combination of MTX
and biological drugs with those of MTX alone or which have compared different
43

treatment strategies with conventional DMARDs. In these studies, HR-QoL has
been included in the study protocol as a secondary endpoint along with different
primary endpoints or it has been assessed as a component of open-label extension
study. Very few studies have addressed HR-QoL changes in patients with recent
onset RA in routine clinical practice (Table 5). HR-QoL changes in patients with
early RA have been assessed by SF-36, in two studies by RaQoL but not at all by
NHP.
At baseline, the patients in 3 RCTs had no prior DMARD use (Table 5) (Quinn
et al. 2005, Kooij et al. 2009, Kekow et al. 2010), and the majority of the patients
in the rest of the RCTs were DMARDs naïve. In the observational study of Thyberg
et al. (2005) the majority of the patients had not used DMARDS before inclusion,
at inclusion 47% were being prescribed with DMARDs and at the 1 year followup 70% were using DMARDs. In the observational study of West and WållbergJonsson (2005) DMARDs use was not reported.
Table 5 shows that in all studies of RA patients, HR-QoL had declined at
baseline and improved during the follow-up period. In both the RCTs and the
observational studies using the SF-36 instrument, the greatest improvements were
seen in the SF-36 for PCSs compared with the SF-36 for MCSs. In the RCTs the
improvements were associated with the more effective treatments. Those RCTs
which assessed HR-QoL changes at several time points demonstrated that HRQoL improvements were most prominent within the first 6 months and thereafter
became stabilized although some improvement was still seen later (Kosinski et al.
2002, Quinn et al. 2005, Kimel et al. 2008, Kooij et al. 2009). When disease activity
indices were reported during follow-up, the HR-QoL improvements coincided with
a decline in disease activity (Quinn et al. 2005, Choy et al. 2008, Bejarano et al.
2008, Kooij et al. 2009). The observations of these RCTs are consistent with the
observational study of Thyberg et al. (2005) in which HR-QoL in different SF-36
dimensions except general health improved highly significantly along with disease
activity parameters during the first 6 months and thereafter the changes of SF-36
dimensions and disease activity parameters remained stable (Table 5).
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West &
OBSERV
WållbergJonsson , 2005,
Sweden
Factorial
RCT
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OBSERV

Thyberg, 2005,
Sweden

Choy, 2008,
UK

297

RCT first 54
weeks,
thereafter
open-label

Quinn, 2005,
UK

117
119
115
116

10
10

363
282
359

RCT

St.Clair, 2004,
North America,
Europe

217
207

Number
of
patients

RCT,
subanalysis

Setting

Kosinski, 2002,
North America,
Europe

1. author,
publication
year, place

54
53
54
55

52

55 for
women,
58 for
men

53
51

50
50
51

49
51

Age
(mean)
at start

3 months
4 “
5 “
4 “

< 12 months

< 1 year,
least 6
weeks

7 months
6 “

1 year
1“
1“

< 18 months
in 75 %
in 74 “

Disease
duration
(mean)
at start

2

2

1

2

1

1

Followup
(years)

MTX alone
MTX + cyclosporine
MTX + prednisolone
MTX + cyclosporine +
prednisolone

not reported

DMARDs in 70% at 1 year

inf + MTX
inf + placebo

placebo + MTX
inf 3 mg/kg+ MTX
inf 6 mg/kg + MTX

etanercept
MTX

DMARD use
during follow-up
RaQoL

mean MCS
not available
mean GH 53 (53), ns
“ SF 81 (71)*
“ RE 71 (49)*
“ MH 81 (71)*
mean MCS, ns
“ GH 45 (50), ns
“ SF 82 (73), ns
“ RE 68 (66), ns
“ MH 76 (73), ns
mean MCS
value not available
“
“
“

mean PCS
6 (30, median)
4 (29, “
)
3 (30, “
)
8 (30, “
)

median
ΔRaQoL***
favouring
inf + MTX
group

mean MCS
4*
4*
(47#)
MCS not included

mean PCS
not available
mean PF 62 (50)*
“ RP 45 (23)*
“
V 55 (42)*
“ BP 52 (36)*
mean PCS,***
“ PF 63 (57), ns
“ RP 45 (26)**
“ BP 49 (39)**
“ V 54 (46), ns

mean PCS
11*
10*
( 28#)
mean PCS
10 (29)
12 (29)
13 (29)

HR-QoL changes
F-SF-36 for PCS or
SF-36 for MCS or
physical scales with mental scales with
p-value if available
p-value if available
(mean baseline)
(mean baseline)

Table 5. Changes from baseline to study end in health-related quality of life in patients with early rheumatoid arthritis.
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RCT

Kekow, 2009,
Europe, Latin
America, Asia,
Australia
263
265

126
121
133
128

257
268

73
75

52
50

54
54
55
54

52
52

47
47

Number
Age
of
(mean)
patients at start

“

9 months
9 “

23

23 weeks
“
23 “

1 year
1 “

8 months
9 “

Disease
duration
(mean)
at start

1

2

2

1

Followup
(years)

placebo + MTX
etanercept + MTX

sequential monotherapy
step-up combination therapy
initial combination therapy
with tapered prednisolone
initial combination therapy
with inf

adalimumab + placebo
placebo + MTX

placebo + MTX
adalimumab + MTX

DMARD use
during follow-up

5 (48)
4 (48)

mean MCS
6 (42)*
7 (42)*

mean PCS
11 (29)*
14 (29)*

mean MCS
4 (47)
5 (46)

mean MCS
51 (44)
53 (43)

RaQoL

mean
RAQOL***
5 (17)
8 (17)

SF-36 for MCS or
mental scales with
p-value if available
(mean baseline)

12 (33)
13 (33)

mean PCS
12 (33)
12 (33)

mean PCS
48 (32)
44 (32)

F-SF-36 for PCS or
physical scales with
p-value if available
(mean baseline)

HR-QoL changes

SF-36; Short Form- 36, PCS; physical component score, MCS; mental component score, PF; physical function, RP; role physical, BP; bodily pain,
V; vitality, GH; general health, SF; social functioning, RE; role emotional, MH; mental health
RaQoL; Rheumatoid Arthritis Quality of Life
DMARD; disease modifying antirheumatic drug, MTX; methotrexate, inf; infliximab
OBSERV; observational
# mean values are combined scores for the whole trial sample,
* p <0.001, ** p<0.01, *** p <0.05, ns; non significant

RCT

RCT,
subanalysis

Kimel, 2008,
Australia, North
America, Europe

Kooij, 2009,
Netherland

RCT

Setting

Bejarano, 2008,
UK

1. author,
publication
year, place

2.5.5

Health-related quality of life and HAQ functional ability levels
in patients with rheumatoid arthritis

Different generic and disease-specific multidimensional HR-QoL measures have
correlated well with the total HAQ score in cross-sectional RA studies (Bendtsen
et al. & Hörnquist et al. 1993, Houssien et al. 1997, Thorsen et al. 2001, Tijhuis et
al. 2001, Sivas et al. 2004, Chiou et al. 2006). Table 6 summarizes the correlations
between the HAQ and the NHP dimensions available from three cross-sectional
studies. The HAQ correlated strongly with the NHP mobility and moderately with
other NHP dimensions.

Table 6. Correlations between the Nottingham Health Profile (NHP) dimensions and the
Health Assessment Questionnaire (HAQ) in patients with rheumatoid arthritis.
Study
Patients, no

Houssien et al. (1997)

Thorsen et al. (2001)

Sivas et al.(2004)

200

70

100

Age, years (mean)

59

58

49

Disease duration

11 years

11 years

8.4 years

(mean)
HAQ (mean)

1.3

1.11

not available

mobility

0.82

0.81

0.71

pain

0.56

0.47

0.58

energy

0.51

0.50

0.42

sleep

0.49

0.32

0.47

emotional reaction

0.45

0.45

0.30

social isolation

0.50

0.39

0.37

NHP dimension and
correlation coefficient
with HAQ*

* Spearman’s correlation coefficients used in the studies of Houssien et al. (1997) and Thorsen et al.(2001).
Pearson’s correlation coefficients used in the study of Sivas et al.(2004).

The HAQ has been a good predictor of HR-QoL at 5-year from disease onset
especially in the physical scale, but also in the psychological scale but not at all in
the social interaction scale as measured by AIMS (Cohen et al. 2006). Although
the HAQ has correlative and predictive value for different HR-QoL dimensions, it
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does not explain all aspects of HR-QoL. In a multiple regression analysis, HAQ
could independently explain 56.5 and 50.4% of the variance of HR-QoL based on
the Ra-QoL instrument in two different RCT groups with a mean disease duration
of 2.2 and 6.0 years and with HAQ scores of 1.40 and 0.75, respectively (Tijhuis
et al. 2001).
Some cross-sectional multidimensional HR-QoL studies have described how
different HAQ functional levels from “no disability” to “unable to perform” can
be associated with different HR-QoL dimensions. The results from these studies
demonstrate that poorer HAQ levels are associated especially with pain and
physical dimensions of HR-QoL whereas different HAQ levels have variable
associations with the psychosocial HR-QoL dimensions. The poorer scores for pain
and physical HR-QoL with greater HAQ disability levels is not unexpected because
pain and the range of movements of joints have great impact on the individual HAQ
subdimensions (Häkkinen et al. 2005). Physical impairment measured by Keitel´s
range of motion test (Keitel et al. 1971) has also explained best the variability of
HAQ (Hakala et al. 1994a).
In the study of Bendtsen and Hörnquist (1993), increasing severity of
functional disability grouped as “minor” “moderate” and “major” functional level
in HAQ was highly significantly associated with reduced HR-QoL as measured by
the generic quality of life assessment package: in all three functional levels of the
HAQ the most severe impairment was found in the somatic life domain, followed
by the psychological and social domains. In the validation studies of Chiou et al
(2006) and Tijhuis et al. (2001) there was a clear trend to poorer HR-QoL along
with worsening HAQ functional levels. Chiou et al. (2006) used a disease-specific
CSHQ-RA instrument, and found that at the HAQ level of 2.5–3.0, the poorest HRQoL values were seen in pain/discomfort, mobility and physical function scores
whereas at the low HAQ level of 0–0.5 emotional well-being and pain/discomfort
had the poorest scores. Sharpe et al. (2001) have also noted that those patients with
mild HAQ disability can suffer poor HR-QoL not only in terms of loss of activity,
but also emotional, social area and relationships can be disturbed. In a multiple
regression analysis, after adjusting for gender, age, disease duration and lifetime
depressive symptoms, significant associations between HAQ impairment and SF36 dimensions except for social functioning and role-emotional were reported in
the study of Bazzichi et al. (2005).

48

2.5.6 Associations of health-related quality of life with disease
activity, joint damage, disease duration and demographics in
patients with rheumatoid arthritis
Currently there are only a few cross-sectional studies using NHP and the SF36 to evaluate the association of disease-related factors, age and gender with
multidimensional HR-QoL in patients with RA.
Data from the cross-sectional NHP studies described in table 7 demonstrate that
in patients with longstanding disease, age associates only with the NHP mobility in
older patients. Disease duration shows a close correlation with the NHP mobility
whereas the correlation with other NHP dimensions is inconsistent. Single disease
activity parameters are associated especially with the NHP mobility, pain and
energy and to a minor degree or not at all with sleep, emotional reaction and social
isolation. In contrast, DAS28 associates with all NHP dimensions. Tender and
swollen joint counts display stronger correlations with different NHP dimensions
than CRP and ESR. In fact, joint damage correlates only with the NHP mobility.
The poorer HR-QoL in women is associated with many NHP dimensions and only
the NHP mobility and pain revealed no gender association. When reviewing the
NHP studies (Table 7) it has to be noted that the different study designs and the
sample sizes in the studies complicates any direct comparison. Only the studies of
Houssien et al. (1997) and Sivas et al. (2004) have rather similar designs.
In a cross-sectional setting, disease activity has been reported to be related
to the SF-36 for PCS and different SF-36 physical dimensions and pain whereas
the relation to the SF-36 for MCS and different mental and social dimensions has
varied (Rupp et al. 2006a, Romela & Tikly 2007, Salaffi et al. 2009). Radiological
joint damage was related to the PCS and inconsistently to the MCS (Rupp et al.
2006a, Salaffi et al. 2009). Gender, age, disease duration made no contribution to
the HR-QoL in multiple regression analyses (Rupp et al. 2006a, Salaffi et al. 2009).
There are two short-term HR-QoL studies which have assessed the association
between the changes in SF-36 and clinical parameters. A 4- week RCT concerning
anti-inflammatory drugs conducted by Eichler et al. (2005) reported that changes
in tender and swollen joint counts explained poorly the variability in the most of
the SF-36 dimensions, except for bodily pain. The authors pointed out that lack of
association was due, in part, to the relatively small treatment effect on joint counts.
Rupp et al. (2006a) stated that in two years DAS28 showed a strong association
with the PCS changes but not with the MCS changes whereas joint damage had no
association with the changes in the PCS and the MCS.
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Age and gender are important HR-QoL contributors. In patients with RA, the
impact of age and gender on HR-QoL have been usually considered as background
variables or as covariates. Regardless of which HR-QoL instrument is being used,
poorer HR-QoL in patients with RA is reported in women and/or in older age groups
(Houssien et al. 1997, Tijhuis et al. 2001, Sivas et al. 2004, West & WållbergJonsson 2005, Uhlig et al. 2007). The above findings are common also in other
diseases (Heinonen et al. 2001, Woodend & Devins 2005) and in different general
populations (Koivukangas et al. 1995, Uhlig et al. 2007, Salaffi et al. 2009). In
the population study of Uhlig et al. (2007) and in the clinical study of Salaffi et al.
(2009) HR-QoLs were assessed among different age groups. They found that health
status as assessed by SF-36 decreased linearly with increasing age, especially in the
physical dimension. On the other hand, also the HR-QoL of the general population
decreased with increasing age.
Rupp et al. (2006b) have studied the association between disease duration and
HR-QoL in patients with RA. They based their conclusions on calculations of crosssectional SF-36 studies with patients having varying disease durations i.e. they
described HR-QoL as a function of disease duration with a longitudinal approach.
They claimed that the physical component of HR-QoL deteriorated significantly
after a disease duration of 7 years whereas the mental component remained fairly
stable for up to 20 years.
Overall, in patients with RA, the physical dimensions of the NHP and the SF36 are especially associated with disease activity, older age and longer disease
duration, pain assessed by the NHP and the SF-36 was related to disease activity and
the NHP energy also with disease activity. The associations between psychosocial
dimensions of the NHP and the SF-36 and disease activity have varied in the studies.
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51

na

NHP emotional

ns
ns

NHP sleep

NHP emotional

100/74

ns

NHP energy

ns

Sivas et al. (2004)

NHP mobility

ns
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NHP social isolation

reaction

ns

0.20*

NHP pain

NHP mobility

59

0.24*

~8

ns

ns

ns

ns

ns

0.22*

11

0.17*
200/74

NHP energy

Houssien et al. (1997)

0.13**

0.18***

<1

na

na

na

na

na

na

~13

correlation

years,

duration,

Mean disease

NHP pain

NHP mobility

-

Krol et al. (1995) five

incident cohorts

na
53–55

NHP social isolation

reaction

na
na

NHP energy

na

NHP sleep

na

NHP pain

281/49–68

73/73
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correlation

patients/
Females %

Mean age,

Number of

NHP mobility

(1992a)

Fitzpatrick et al.

Study

na

0.25*

0.35*

0.34*

0.34*

0.55*

0.48*

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

SJC

0.18* 0.55* 0.44*

0.47* 0.42*

na

na

na

na

na

na

na

na

na

TJC

0.17

0.04

-0.03

0.14

na

0.25* 0.26*

0.37* 0.30*

0.35* 0.28*

0.42*** na

0.04

0.02

0.01

0.19* 0.19* 0.36* 0.29*

0.07

0.29* 0.14

na

na

na

na

na

na

na

na

na

ESR

Disease activity, correlation
DAS28 CRP

0.67***

na

na

na

na

na

na

na

na

na

0.02

0.18

0.19

0.43**

0.46**

0.32**

RAI

Gender

0.32***

0.10

- 0.11

0..08

0.10

0.04

0.26*

na

na

na

na

na

ns

**

ns

ns

ns

ns

ns

**

ns

ns

na

na

na

na

na
na

na

na

poorer in females

association,

na

na

correlation

by Larsen,

Joint damage

Table 7. Cross-sectional associations between health-related quality of life as assessed by the Nottingham Health Profile (NHP)
with disease-related factors, age and gender in patients with rheumatoid arthritis.
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correlation

patients/

ns
ns
ns
42

NHP sleep

NHP emotional

NHP social isolation

Borman et al. (2007)

na
na
na

NHP energy

NHP sleep

NHP emotional
na

na

na

na

na

na

10

ns

ns

ns

ns

ns

correlation

years,

duration,

Mean disease

na

na

na

na

na

na

na

na

na

na

na

0.18

0.20*

0.20*

na

na

na

0.33** na

0.35*** na

TJC

0.13

0.19

0.20

0.21

0.12

0.22

0.21

0.13

na

na

na

na

0.39** 0.37** na

0.36* 0.39** na

0.04

0.02

0.06

0.07

0.18

ESR

0.48***

0.35***

0.46***

0.50***

0.69***

RAI

0.29*

0.30*

0.31*

0.32*

0.27*

0.31*

0.32*

0.33*

0.41* *0.39**

0.41* *0.39**

na

na

na

na

na

SJC

Disease activity, correlation
DAS28 CRP

TJC; tender joint count, SJC; swollen joint count, RAI; Ritchie Articular Index

*p < 0.05, ** p < 0.01, *** p < 0.001, ns; not significant, na; not available

NHP social isolation

na

na

NHP pain

reaction

na

NHP mobility

40/65

ns

reaction

ns

NHP energy

Females %

Mean age,

Number of

NHP pain

Study

0.03

0.04

0.09

0.09

0.12

0.11

0.15

0.02

0.12

0.17

0.15

correlation

by Larsen,

Joint damage
Gender

na

na

na

na

na

na

**

**

**

**

ns

poorer in females

association,

2.5.7

Impact of treatment responses on health-related quality of life
in patients with early rheumatoid arthritis

Improvement in HR-QoL has been in agreement with the primary endpoint of the
ACR20 responses in RCTs comparing biological drugs with placebo (Keystone et
al. 2004, Weinblatt et al. 2003, Keystone et al. 2008). Only a few studies, all of
them RCTs, have demonstrated how different treatment responses appear to impact
on patients´ HR-QOL in RA (Kosinski et al. 2002, Mease et al. 2008, Russell et
al. 2007, Wells et al. 2008, Keystone et al. 2008, Kekow et al. 2010). Overall,
the results from these studies indicate that the greater HR-QoL values seen in SF36 are associated with greater clinical improvement, with the physical dimensions
being more responsive to treatment. Greater improvements across different clinical
efficacy endpoints were found also on multidimensional sleep and fatigue scales
(Mease et al. 2008, Wells et al. 2008).
Two studies have evaluated treatment responses on HR-QoL in patients with
early RA. They demonstrated that the HR-QoL improvement was strongly associated
with a good treatment response (Kosinski et al. 2002, Kekow et al. 2010). Patients
with highly active disease were randomized to receive either etanercept or MTX
and followed up for 52 weeks. Kekow et al. (2010) compared different clinical
efficacy endpoints with HR-QoL measured by SF-36. Those patients who achieved
remission (determined as DAS28 < 2.6) showed the greatest improvement in SF36 for PCS and for MCS, followed by patients who achieved low disease activity
(DAS28 ≥ 2.6 but ≤ 3.2). The poorest HR-QoL was seen in patients not achieving a
low disease activity state. Pairwise comparison of the changes over 52 weeks in the
SF-36 for PCS and MCS between disease activity categories revealed statistically
significant differences, favouring the groups who achieved better disease control
(Kekow et al. 2010).
Kosinski et al. (2002) compared changes in SF-36 dimensions and SF-36 for PCS
and MCS in three categorical groups [expected no change by chance (“same” group),
expected improvement more than by chance (“better” group) and expected change
declined more than by chance (“worse” group)]. The SF-36 dimensions for pain and
other physical dimensions and the PCS were more responsive to treatment. In these
dimensions, based on the improvements more than would be expected by chance 51
to 66% of the patients were able to be classified into the “better” group whereas for
the MCS and different mental dimensions, only 30 to 48% of the patients achieved the
“better” group status. With respect to the general health dimension, 58% were in the
“same” group and HR-QoL became worse between in 9 to 19% of the patients.
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No studies have been conducted with the NHP in attempts to evaluate treatmentrelated HR-QoL response in RA.
2.6

The ICF as a framework of outcomes in patients with
rheumatoid arthritis

2.6.1 General aspects of ICF framework
The ICF model, endorsed by the WHO in 2001 is the current model of health
outcomes integrating medical and social model for functioning and disability (WHO
2001). The ICF is based on the interactions of a health condition, body structure and
function, activity and participation, and contextual factors, i.e. environmental and
personal factors. The ICF has two parts, “Functioning and Disability” and “Contextual
Factors”, each with two components. Each component consists of various domains

ICF
ICF

Classification

Part1: Functioning and

Part 2: Contextual factors

Parts

disablity

Body functions

Componentsts
and structures

Change in
body
function

Item levels
levels
- 1st
- 2nd
- 3rd & 4nd

Change in
body
structure

Item levels
- 1st
- 2nd
- 3rd &ct4nd

Environmental
factors

Activity and
participation

Capacity

Item levels
- 1st
-2 nd
- 3rd & 4nd

Performance

Item levels
-1st
-2nd
-3rd & 4nd

Personal
factors

Components

Constructs/
qualifiers
Facilitator/barrier

Item levels
-1st
-2nd
- 3rd & 4nd

Domains and
categories at
different levels

Figure 1. Structure of the International Classification of Functioning, Disability and
Health (ICF) (WHO 2001).
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and, within each domain, categories, which are the units of classification and these
are denoted by alpha-numeric codes (Figure 1) (WHO 2001).
In the ICF, the health condition is an umbrella term for disease, disorder and
injury. Each component of health can be expressed in both the positive/neutral
or negative terms. Thus impairment is defined as abnormality in body structure
or physiological or psychological functions with significant deviation or loss and
disability is an umbrella term for impairments, activity limitations and participation
restrictions in the circumstances in which that individual lives. Functioning is a
neutral umbrella term encompassing all body functions, activities and participation.
In the ICF contextual factors represent the complete background of an individual´s
life and living. Problems in health and functioning, or the extent to which an
environmental factor is a facilitator or barrier can be quantified with the qualifier
scales (WHO 2001). One of the major innovations in the ICF is the presence of
environmental factors which can influence functioning and disability by acting as
facilitators or barriers (Üstün et al. 2003).
The ICF is a revised version of the former disability model called the ICIDH
(International classification of impairments, disabilities and handicaps) which
described disability and handicap as a consequence of disease as a unidirectional
flow from impairment to disability to handicap describing disability and handicap
also as features of an individual (WHO 1980). The ICF emphasizes functioning as
a component of health instead of impairment (Üstün et al. 2003). The ICF has been
regarded as a significant change from medical and physician-oriented models to
more biopsychosocial, patient-oriented and multidisciplinary ways of evaluating
health, functioning and disability (Üstün et al. 2003, Walsh et al. 2004). However,
the ICF model has been also criticized. According to Imrie (2004), the model is
conceptually underdeveloped, in the sense that it fails to specify the nature of the
definition concerning impairment and disability and the biopsychosocial theory
also needs to be specified. Ueda and Okawa (2003) have pointed out that all levels
in ICF belong to the objective world and the subjective dimensions of functioning
and disability, subjective experience, are missing in ICF.
2.6.2

ICF Core Set for rheumatoid arthritis

The ICF provides a unified and standard language for the description of health
and health-related states (WHO 2001). The ICF can serve as an independent
frame of reference for determining the typical problems of patients, which can
then be measured by specific instruments (Stamm & Machold 2007). In order to
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help in the implementation of the ICF in clinical practice and research concise
and comprehensive ICF Core Sets have been developed for most of the common
chronic conditions, including RA (Cieza & Stucki 2006).
The Comprehensive ICF Core Set for RA is a list of 96 categories for use during a
multiprofessional assessment (Cieza & Stucki 2006). The ICF Brief Core Set for RA
is a short list developed from the Comprehensive ICF categories for RA to describe
the typical spectrum of functioning and health in patients with RA and it is meant
to serve as a minimum data set to be documented in clinical and epidemiological
studies. The preliminary version of the ICF Brief Core Set for RA is shown in table 8.
The content validity of the Comprehensive ICF Core set for RA has been supported
by evaluating the perspective of patients using different qualitative methodologies
(Stamm et al. 2005, Coenen et al. 2006). However, several ICF categories, especially
from the component Body Functions and Environmental factors such as fatigue and
fatiguability, economic resources, financial assets, education and environmental
attitudes emerged from patients´ interviews that are not included in the current
version of the Comprehensive ICF Core Set for RA. In reliability testing, the ICF
Comprehensive Core Set for RA has demonstrated low to moderate inter-rated and
intra-rater reliability, and these reliability values vary considerably across the ICF
categories and between health professionals (Uhlig et al. 2007b). The examination of
internal responsiveness measured as a change in modified three qualifier levels (no
problem, mild/moderate, severe/complete) has demonstrated that in clinical practice
an average of 20% of patients will show improvement at least in one qualifier of
the 96 ICF categories, 71% will experience no change with 9% experiencing a
deterioration during six months of treatment with DMARDs (Uhlig et al. 2008). With
respect to external responsiveness, the changes in the ICF components except for the
environmental component have correlated with changes in disease activity but not
with different PROs (Uhlig et al. 2008). Psychometric properties of the ICF Brief
Core Set for RA are not yet established.
The available functional, but also HR-QoL and other PRO instruments can be
linked to the ICF by applying established linking rules (Cieza et al. 2002, Cieza et
al. 2005). Thus it is possible to examine whether and to what extent an instrument
covers the ICF Core Set categories which should be useful in selecting the most
appropriate outcome measures (Cieza et al. 2005). Personal factors included also
in the ICF, are not currently classified but users may incorporate them in their
applications of the classification (WHO 2001).
Fransen et al (2002) used the ICF as a framework to assess the relationship of
disease consequences in RA and found that the measures of impairments describing
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Table 8. The categories of the components “Body functions and structures”, “Activities
and participation” and “Environmental factors” included in the Brief ICF Core Set for RA.
ICF code

ICF category title

Body functions
b 134

sleep functions

b 280

sensation of pain

b 455

exercise tolerance functions

b 710

mobility of joint functions

b 730

muscle power functions

b 740

muscle endurance functions

b 770

gait pattern functions

b 780

sensations related to muscles and movement functions

Body structures
s 710

structure of head and neck region

s 720

structure of shoulder region

s 730

structure of upper extremity

s 750

structure of lower extremity

Activities and Participation
d 230

carrying out daily routine

d 410

changing basic body position

d 430

lifting and carrying objects

d 440

fine hand use

d 445

hand and arm use

d 450

walking

d 470

using transportation

d 510

washing oneself

d 540

dressing

d 550

eating

d 770

intimate relationships

d 850

remunerative employment

d 859

work and employment, other specified and unspecified

d 920

recreation and leisure

Environmental factors
e 115

products and technology for personal use in daily living

e 310

immediate family

e 355

health professionals

e 570

social security services, systems and politics

e 580

health services, systems and politics

ICF: International Classification of Functioning, Disability, and Health; RA: rheumatoid arthritis
(Cieza & Stucki 2006)
b: body functions; s: body structures; d: activities and participation; e: environmental factors
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disease process correlated well with measures representing activity limitations
which were associated with participation restrictions. Pain was the only impairment
directly associated with participation restrictions. Certain contextual factors such
as education, age and comorbidity associated also with components of the ICF.
Weigl et al. (2008), using the Delphi exercise, reviewed the literature 1991-2006 in
order to study the relevance of contextual factors in an evaluation of the disabilities
experienced by patients with RA. They found that many environmental and
personal factors included in ICF Core Set for RA were contributors to disability;
i.e. environmental factors, products and equipments such as DMARDs and walking
aids, immediate family and social security services, and personal factors, such
as coping style, stress, depressive symptoms, physical activity, comorbidity and
education.
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3

Aims of the study

The main goal of the present study was to obtain information on the influence of
RA on patients´ everyday life by using measures of HR-QoL and functional ability,
i.e. NHP and HAQ, respectively, as outcomes. In addition, the impact of different
disease-specific and demographic factors on the HR-QoL was assessed. The study
was based on two separate hospital-based RA patients groups, one of them was a
cross-sectional, the other a longitudinal survey.
The specific aims of the study were as follows (Roman numerals refer to original
publications):
1.
2.
3.
4.

To compare HR-QoL of patients with RA with that of the local control subjects (I)
To examine associations between HR-QoL and HAQ functional ability levels
in patients with RA (II).
To examine changes in HR-QoL and their associations with disease-related
factors, age and gender in a time period of 10 years after the onset of RA (III).
To examine the impact of treatment responses on HR-QoL in patients with
early RA managed by multidisciplinary team (IV).

The theoretical framework of the study was a holistic conception of health, i.e.
assessment of the mutual interactions between different biological, psychological
and social factors (ICF model) (WHO 2001).
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4

Subjects and methods

4.1

Selection of study population and study design

The study is HR-QoL survey consisting two separate hospital-based RA patient
groups, one of them is cross-sectional, the other being a follow-up survey. The crosssectional study was carried out in the Department of Medicine, Central Hospital of
Lapland and the longitudinal study in the Department of Medicine, Central Hospital
of Jyväskylä. Both clinics are the only centres providing rheumatological services
for their own districts. The Central Hospital of Jyväskylä, in Central Finland serves
a population of 250 000 (in 1995) and the Central Hospital of Lapland, in Northern
Finland has responsibility for a population of 129 000 (in 1998). All new cases with
signs and symptoms compatible with inflammatory rheumatic diseases are referred
to these centres for diagnosis and therapeutic purposes. The patients included in the
studies had to fulfil the ACR 1987 classification criteria for RA (Arnett et al.1988).
The study was conducted according to the Declaration of Helsinki and the Ethics
Committees of Central Hospitals of Jyväskylä and Lapland approved the studies.
All patients and controls provided informed consent.
4.1.1 Cross-sectional substudies (I and II)
In the cross-sectional study, a total of 250 consecutive patients aged ≥ 18 years
with various rheumatic diseases were recruited during two periods of one month
in September 1998 (n = 100) and September 1999 (n = 150) (Figure 2). Of them,
124 patients fulfilling the classification criteria for RA were included. In substudy
I two patients were excluded from the analysis because of lack of HR-QoL data.
In substudy II, 119 patients with available functional ability data were included in
the analysis. The control group for substudy I was collected with the assistance of
the patients: each of the 148 patients in September 1999 was instructed to find one
”healthy” control person matched for age and sex from his or her home locality.
Since one patient refused to seek a control person, the expected size of the control
group was 147, from which 112 (76%) were women and 35 (24%) were men. Of
the 147 contacted persons, 100 (68%) responded to the invitation to participate.
Finally, 99 local persons formed the control group. The men of the control group
returned the questionnaires somewhat less often than the women; i.e. the accepted
controls consisted of 18% men and 82% women.
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4.1.2 Longitudinal substudies (III and IV)
The longitudinal substudies III and IV consisted of 70 consecutive adult
patients with recent onset RA aged ≤ 65 years. The duration of symptoms was
≤ 24 months at inclusion, and the patients had not previously been treated with
DMARDs or corticosteroids. Originally, the patients were randomized to perform
a -2-year home-based strength training (experimental group) or to the range-ofmotion exercises (control group). At the 2 years follow-up visit, the control group
received the same home-based strength training instructions as the experimental
group and during the following eight years all participants had similar written and
oral information regarding strengthening and aerobic type leisure-time physical
activities. At baseline, the experimental and control groups did not differ with
respect to disease activity, radiological damage of small joints, functional ability
and HR-QoL. At the 2 years check-up visit, the functional ability and the muscle
strength indices were statistically significantly better in the experimental group but
at the 5-year assessment, the statistical differences had disappeared. At 2 years
disease activity was comparable between the groups, at 5 years there was minor
but statistical difference in favour of the experimental group. Radiological joint
damage did not differ between the groups at the 5- years check-up visit (Häkkinen
et al. 2004). Since the physical activity instructions and following check-up visits
were similar across the groups, all patients in substudies III and IV were considered
as a single cohort.
The follow-up periods were 10 years in substudy III and 6 months in substudy
IV. The flow chart of the patient recruitment in the longitudinal substudies is shown
in Figure 3. In substudy III, 55 (82%) from the 67 patients who participated in the
assessments at baseline, 6 month, 1-, 2-, 5- and 10-year check-up visits constituted
the study group. Substudy IV consisted of 62 cases from 67 patients with early RA,
and they were divided into 3 subgroups according to EULAR (DAS28) response
criteria (Fransen & van Riel 2009) at six months.
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N= 148

119 patients (substudy II)

2 excluded due to
lack of HR-QoL data
3 excluded due to unfilled HAQ

Figure 2. Flow chart of patient and control recruitment in the cross-sectional substudies.

122 patients (substudy I)

2 excluded due to
lack of HR-QoL data

124 patients with RA according to ACR
criteria

11 patients participated
in 1999 excluded
110 patients with non RA excluded

2 refused

150 consecutive patients 18 yr
in outpatient clinic in 1999

patients with different rheumatic diseases
N= 245

18 yr in

1 refused
2 did not return the
questionnaires

100 consecutive patients
outpatient clinic in 1998

PATIENTS

99 control persons
(substudy I)

1 excluded due to wrong sex

100 willing
to participate
1 excluded

147 contacted control persons

1 patient refused to seek
control person

Matched local control group for the
148 patients gathered with
assistance of the 148 patients

CONTROLS

70 patients with early RA recruited
from Jan 1995 to Dec 1996
3 excluded due to changed diagnosis

67 included in substudies III
and IV
2 excluded due to comorbidity
2 refused to participate
1 died

62 assessable at 6 month checkup visit (substudy IV)
2 moved from the county
3 excluded due to comorbidity
1 refused to participate
1 excluded due to incomplete HR-QoL

55 assessable at 10 year checkup visit (substudy III)

Figure 3. Flow chart of patient recruitment in longitudinal substudies.

4.2

Methods

4.2.1 Data collection
The questionnaire package of patients and control subjects included the NHP for
HR-QoL, self-reported GH, demographic and socioeconomic data. The patients
also filled in the HAQ for functional ability. In the longitudinal studies, disease
activity and joint damage assessed by X-rays were measured. In addition, disease
duration, use of DMARDs and corticosteroids, and RF were verified from the patient
database. The control persons were instructed to complete all the questionnaires at
home and return them in a prepaid envelope. In order to increase the response rate,
7 non-responder controls were sent a reminder after 3 weeks from the first contact.
Data collection in the cross-sectional and longitudinal study groups at different
check-up visits is described in table 9.
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NHP; Nottingham Health Profile, HAQ; Health Assessment Questionnaire, GH; general health, VAS; visual analogue scale, DAS28; the 28-joint-based disease

x

x

x

Larsen score

x

Clinical

x
x

x

Socioeconomic

DAS28

x

Demographic

assessment, VAS
x

x

x

x

6 months

substudy IV

x

x

GH

x

x

0

patients

x

x

HAQ

x

patients

Longitudinal study group
substudy III

Patient´s global

x

NHP

controls

substudy II

Pain, VAS

patients

Data

substudy I

Cross-sectional study group

Table 9. Data collection in the cross-sectional and longitudinal study population at different check- up visits.

4.2.2 Measurement of damage of rheumatoid arthritis by X-rays
In the longitudinal studies, damage of hands and feet was assessed by X-ray
according to the Larsen method using the score range 0–100 which consists of
the assessment of wrists, metacarpophalangeal I–V and metatarsophalangeal II–V
joints compared to a set of reference films for each joint with a scale of 0–5 reflecting
the extent of the damage: normal appearance (0), slight abnormality (1), definite
early abnormality (2), medium destructive abnormality (3), severe destructive
abnormality (4) and mutilating abnormality (5) (Larsen et al. 1977, Larsen & Thoen
1987). The radiographs were read by an experienced rheumatologist (Tuulikki
Sokka).
4.2.3 Measurement of disease activity of rheumatoid arthritis
A clinical examination was conducted for all patients. In the longitudinal studies,
current disease activity was measured by the 28-joint-based Disease Activity Score
(DAS28) [0.56x SQRT (tender joint count) + 0.28xSQRT (swollen joint count)
+ 0.70xLN (ESR) + 0.014xGH], ranging from 0 to 10 (Prevoo et al. 1995). The
treatment response was assessed by the criteria of EULAR (DAS28) (Fransen &
van Riel 2009).
4.2.4 Measurement of health-related quality of life
The HR-QoL of the study population was evaluated by using Part 1 of the NHP
which contains 38 statements in six dimensions: mobility (8 items), pain (8 items),
sleep (5 items), energy (3 items), social isolation (5 items) and emotional reaction
(9 items) (Hunt et al. 1986). The respondent is required to answer ”yes” or ”no” to
each statement depending on whether he or she is currently bothered by problems
in that area. The scores for each dimension range from 0 (no problems or absence
of limitations) to 100 (all problems listed are present) (Hunt et al. 1986). The total
number of scores in each dimension are presented as a profile (Hunt et al. 1986,
Scott & Garrood 2000).
The items of the NHP were selected from statements generated in large
surveys of people randomly selected from the general population (Hunt et al.
1986). The responses are weighted empirically by Thurstone´s method in terms
of their perceived severity (Hunt et al. 1986). This assignment has to be done
in each individual country separately in order to obtain the results which reflect
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the health values of that specific general population. In this study, the authorized
Finnish version of Part 1 of the NHP was used (Koivukangas et al. 1995). The
Finnish version of Part 1 of the NHP supplemented with Finnish weights is shown
in Appendix 1. If there were over 10 lacking answers in the NHP questionnaires,
the responses were rejected as unreliable (Koivukangas et al. 1995).
4.2.5 Measurement of functional ability
The patients´ functional ability was assessed by the HAQ (Fries et al. 1980). The HAQ
questionnaire used in this study was a direct Finnish translation, which has been shown
to reflect reliably the physical function of the patients with RA (Hakala et al. 1994a).
4.2.6 Measurement of perceived general health, pain, and perceived
financial situation
In the cross-sectional studies, evaluation of perceived GH (substudy I) and
perceived financial situation (substudy II) were self-reports using the Likert scale
with anchoring points of excellent (1) and very poor (5). For the statistical analysis,
self-reported GH and financial situation were classified into three categories, 1)
very good or good, 2) quite good and 3) poor or very poor. In the longitudinal
substudies GH (III, IV) and pain (IV) during the past seven days were self-reported
according by the subjects drawing the position on a 100 mm horizontal VAS: 0
indicating no pain or excellent GH, and 100 indicating the most severe pain or the
poorest imaginable GH (Felson et al. 1995).
4.2.7 Structural questionnaire
The structured questionnaires for patients and controls consisted of demographic
and socio-economic data. In addition, the patients were asked about orthopaedic
operations, joint replacement surgery and other chronic diseases (Appendix 2).
4.2.8 Statistical analyses
Substudy I. Results are expressed as means with standard deviation (SD) or medians
with range.
Categorial data were analysed by Chi-Square test and expressed as counts (%).
Statistical comparison between groups was made by using the parametric t-test
67

and the non-parametric Mann-Whitney U-test and Kruskal-Wallis test. As the
distribution of the scores for the NHP dimensions was highly skewed, median
values with range were reported for all six NHP dimensions when comparing
HR-QoL between the patients and the controls. A median regression model or
bootstrap-type analysis of covariance (ANCOVA) was used to estimate differences
between the patients and the controls. Correlation coefficients were calculated by
the Spearman method and expressed with their 95 per cent confidence intervals
(95% CI). Normality of variables was evaluated by the Shapiro-Wilk test. The
alpha-level was set at 0.05 for all tests.
Substudy II. Results are expressed as means with SD and medians with
interquartile range (IQR). Statistical comparison between the groups was made
by using the Normal Score test with Monte Carlo p-values or bootstrap-type
analysis of variance (ANOVA). As the NHP variables were skewed, bias-corrected
bootstrapping (5000 replication) was used to derive a 95% CI for the means of the
NHP dimensions. Correlation coefficients were calculated by the Spearman method,
using Sidak-adjusted probabilities. The normality of variables was evaluated by the
Shapiro-Wilk test.
Substudy III. Results are expressed as means with SD or 95% CI. A biascorrected bootstrap estimation (5000 replication) was used to derive 95% CI for the
means of the NHP dimensions, because of the skewed distribution of the dimensions.
Statistical comparison of changes in outcome measurements was performed by
using permutation test. Generalized estimation equation model (GEE) (Fayers &
Machin 2007) were used to study the longitudinal data. The advantage of the GEEmethod is that it can deal with all observed data from a QoL study. The subjects are
not required to have exactly the same numbers of assessments, and the assessments
can be made at variable times. This fact allows the modelling to proceed even if a
subject misses a QoL assessment (Fayers & Machin 2007). Age and gender were
introduced into the model as covariates.
Substudy IV. Results are expressed as means with SD or medians with IQR. The
statistical significance between the groups was evaluated by analysis of variance
(ANOVA), Kruskall-Wallis test or Chi-Square test. The mean changes in the NHP
dimensions were compared between the groups using a bootstrap-type analysis of
covariance with baseline value as covariate. A bias-corrected bootstrap estimation
(5000 replication) was used to derive a 95% CI for the means.
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4.3

Background data of study population

4.3.1 Demographics and socioeconomic background data of study
population
Demographic and socioeconomic background data of the study population in the
cross-sectional substudy I and longitudinal substudy III are shown in table 10.
In the cross-sectional substudy I, the patients with mean age of 55.9 years were
significantly older than the controls. There was a significant difference in employment
status 59% of the controls but only 25% of the patients were employed. Thirty-nine
per cent of the patients were permanently work-disabled, with the main cause of
work disability being RA in 85% of the cases. In substudy II, the patient group was
comparable with that of the other 122 patients except for 3 missing patients. The
demographic and socioeconomic data of these 3 patients were as follows: 2 patients
were women and one man aged 61, 64 and 44 years, respectively. The women were
married and retired, the man was single and unemployed. Available incomes of the
3 patients were < 5000 Fin mk/month.
In the longitudinal substudy III, at baseline, the mean (SD) age of the 55 patients
was 49.4 (9.5). At baseline, 69% of the patients were employed, 11% were workdisabled and 4% retired. After the ten year follow-up period, 36% of the patients
were retired, 31% in work and 24% permanently work disabled. In 85% of the
patients, RA was the main cause of permanent work disability. In the longitudinal
substudy IV, at baseline the mean (SD) ages of the 62 patients in three subgroups
concerning treatment response were comparable, 48 (11), 51(10) and 51 (8) years
(p-value 0.41 between the subgroups).
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Table 10. Demographics and socioeconomic background data of study population in
the cross-sectional (I) and longitudinal substudy (III).
Substudy I
Patients
Variable
Age, mean (SD)
Female, n (%)

Substudy III

Controls

(N=122)

(N= 99)

55.9 (12.2)

49.7 (13.7)

95 (78)

81 (82)

Marital status, n (%):
married/cohabiting,

p-value

Patients (N=55)
At baseline

< 0.001

At ten years

49.4 (9.5)
35 (64)

33 (60)

44 (79)

0.31
86 (71)

75 (76)

45 (82)

7 (6)

9 (9)

2 (4)

2 (4)

widowed

15 (12)

6 (6)

2 (4)

4 (7)

divorced

14 (11)

9 (9)

6 (10)

5 (10)

single

Formal education:

0.002

compulsory basic
education only

82 (67)

43 (44)

39 (71)
11 (20)

secondary education

28 (23)

37 (37)

upper secondary education

12 (10)

19 (19)

Occupation:
self-employed

27 (22)

11(11)

9 (16)

11 (20)

clerical worker

23 (19)

21 (21)

13 (24)

10 (18)

worker

42 (34)

47 (48)

23 (42)

16 (29)

8 (7)

7 (7)

6 (11)

5 (9)

22 (18)

13 (13)

4 (7)

13 (24)

professional/managerial
other
Employment situation:
employed

< 0.001
30 (25)

58 (59)

38 (69)

17 (31)

4 (3)

9 (9)

4 (7)

3 (5)

47 (39)

4 (4)

6 (11)

13 (24)

9 (7)

1 (1)

retired

29 (24)

22 (22)

2 (4)

20 (36)

other

3 (2)

5 (5)

5 (9)

< 5000

60 (50)

42 (42)

5001–7500

43 (35)

27 (28)

75001–10000

10 (8)

21 (21)

over 10001

9 (7)

9 (9)

unemployed
work-disabled permanently
sick-leave

Available income Fmk/month.
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5 (9)
0.13

2 (4)

0.038

4.3.2 Self-reported general health and clinical background data
of study population
Cross-sectional substudies (I and II)
With respect to self-reported GH, there was a significant difference between the
122 patients with RA and their 99 controls. Ten per cent of the patients described
their self-reported GH as “very good/good”, 57% as “quite good” and 33% as
“poor/very poor”, the corresponding figures of the controls being 61%, 35% and
4%, respectively. Twenty-nine per cent of the controls reported different chronic
disorders, of them 8 reported two or more chronic conditions. The chronic
conditions were as follows: hypertension (n = 6), ischemic or other heart diseases
(n = 5), musculoskeletal disorders (n = 10, three of them were rheumatic conditions),
allergy (n = 4), dermatological disease (n = 2), asthma (n = 3), other lung disorder
(n = 1), thyroid disease (n = 2), diabetes (n = 2), eye diseases (n = 2), neurological
disease (n = 2) and sarcoidosis (n = 1) and gastric ulcus (n = 1).
Among the patients with RA, 72% were seropositive for RF and the mean duration
of RA (SD) was 11.0 (11.5) years. At the time of the study, 84% of the patients were
receiving DMARD treatment and 30% of them were taking a combination of two
or more DMARDs. A further 36% of them were using corticosteroids. During their
illness history, the patients had undergone on average five orthopaedic operations
and 24% had undergone total joint replacement surgery. In substudy II, of the three
missing patients, one was a DMARD naïve new case who was seropositive for RF.
The two others had disease durations of 15 and 28 years and one had undergone
joint replacement surgery and both were using DMARDs. Comorbidity data were
available from 119 patients and 39% of them suffered from some other chronic
conditions with twelve patients reporting two or more other chronic disease. The
patients reported the following chronic conditions: hypertension (n = 23), ischemic
or other chronic heart diseases (n = 11), gastrointestinal symptoms (n = 10), asthma
(n = 8), thyroid disease (n = 5), dermatological diseases (n = 4), diabetes (n = 2),
eye diseases (n = 2), psychiatric diseases (n = 2) and one neurological, prostatic,
rheumatic, degenerative lumbar disease and malignant disease.
Longitudinal substudies (III and IV)
In the ten year follow-up study III of the 55 patients, the mean (SD) duration
of symptoms was 7.0 (5.4) months and the baseline mean (SD) DAS28 was 4.7
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(1.1). The mean (SD) Larsen score increased from 1.1 (2.2) at the baseline to 3.1
(5.3) at the 10-year check-up visit [2.0 (95% CI: 1.0 to 3.1), p < 0.001]. In the
longitudinal substudy IV, there were 62 patients and of them 61% were seropositive
for RF. Table 11 shows the clinical data of the patients divided into 3 treatment
response groups at six months. At baseline, the data of clinical parameters between
the response groups were comparable with the exception of the somewhat higher
DAS28 (p = 0.019) and tender joint count (p = 0.016) in the cases achieving a
moderate response at six months.
At the beginning of the study, the patients were recruited to the multidisciplinary
rheumatology inpatient unit where the average stay was 5 days. Thereafter
the patients were regularly monitored in the outpatient unit. The patients were
managed by a multidisciplinary team composed of rheumatologist, nurses and
physiotherapists. An occupational therapist and a social worker were available if
needed. The same rheumatologist, physiotherapist and nurse who met the patient
in the rheumatology unit took care of him/her at the outpatient clinic for the next 2
years. After 2 years of follow-up, the patients were managed by the rheumatologist
and the nurse until the ten year follow-up at least once a year, the physiotherapist
met the patients at 5 and 10 years and at other times if necessary. The patients were
encouraged to feel free to contact the staff of the rheumatology unit by phone. The
key function of the rheumatologist was to diagnose the disease and to supervise the
drug therapy and the other health professionals informed and motivated the patients
about self-management and adherence to therapy.
Prompt treatment with DMARDs (sulfasalazine as the first drug with a few
exceptions) was instituted in all patients at diagnosis. At 6 months 24%, at 2 years
50% and at 5 years 70% of the patients were taking MTX or a drug combination
including MTX (Sokka et al. 2003). At the 10 year visit, 84% of the 55 patients were
receiving DMARDs, with 87% of them being treated with MTX. Fifty-nine per cent
were treated with a combination of DMARDs, among them three had a biological
agent. Furthermore, 23 of the 55 patients were taking low dose prednisolone. Only
two patients had undergone total joint replacement surgery. At the 10- year check-up
visit, 51% of the 55 patients reported some other chronic conditions: hypertension
(n = 10), ischemic or other heart diseases (n = 6) asthma (n = 3), thyroid disease
(n = 3), lumbar disease (n = 2), Parkinson´s (n = 1), hereditary angioneurotic ödema
(n = 1), diabetes (n = 1), allergy (n = 1), migraine (n = 1) arthrosis (n = 1) and
cataract (n = 1).
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Table 11. Baseline clinical characteristics of 62 patients with early rheumatoid arthritis
categorized into three response groups according to EULAR (DAS28) response criteria
at six months in substudy IV.
Characteristic

EULAR (DAS28) response group

p-value

non-

moderate

good

responders

responders

responders

(n=14)

(n=14)

(n=34)

5 (3,7)

6 (4, 10)

6 (3, 8)

0.28

ESR (mm/hr), median (IQR)

21 (6, 28)

26 (10, 5)

8 (14, 34)

0.11

Number of swollen joints,

6.7 (5.5)

8.9 (6.3)

18 (14, 34)

0.25

6.1 (4.6)

11.2 (6.9)

6.5 (5.0)

0.016

36 (20)

50 (18)

41 (26)

0.30

Duration of symptoms (months),
median (IQR)

mean (SD)
Number of tender joints,
mean (SD)
Patient´s global assessment (VAS), mm,
mean (SD)
Pain (VAS), mm, mean (SD)
DAS28, mean (SD)
Larsen´s score, median (IQR)

37 (22)

52 (24)

39 (23)

0.13

4.23 (1.20)

5.41 (1.3)

4.61 (0.95)

0.019

0 (0, 1)

0 (0, 2)

0 (0,1)

0.48

EULAR; European League Against Rheumatism, DAS28; the 28-joint-based disease activity score

4.3.3 Linkage of clinical and patients´ self- reported data to
ICF-categories
In order to organize information into ICF categories, all clinical and patient
self-reported data from substudies I–IV were first coded into the different ICF
components, domains and categories. In this study, the domains for the Activities
and Participation component were coded distinctly as activities (i.e. tasks or actions
that an individual does) or as participation (i.e. involvement in life situation) (WHO
2001). The data were coded by the author by using specific linking rules (Cieza et
al. 2002, Ciesa et al. 2005). The coding of the items of the NHP and the HAQ as
well as the data of clinical examination and structural questionnaire are shown
in detail in Appendices 3, 4 and 5, respectively. After the coding all clinical and
patient self-reported data were combined into the ICF framework which is shown
in table 12.
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Activities
Mobility
Changing basic body position, NHP, HAQ
Maintaining a body position, NHP
Lifting and carrying objects, HAQ
Fine hand use, HAQ
Hand and arm use, NHP, HAQ
Walking, NHP
Moving around, HAQ
Walking and moving, NHP
Self-care
Washing oneself, HAQ
Caring for body parts, HAQ
Dressing, NHP, HAQ
Eating, HAQ

Participation
Mobility
Driving, HAQ
Domestic life
Acquisition of goods and services, HAQ
Doing housework, HAQ
Caring of household objects, HAQ
Interpersonal interactions and
relationships
Complex interpersonal interactions, HAQ
Major life areas
Education, SQ
Work and employment, SQ
Economic self-sufficiency, SQ

Contextual factors
Personal factors
Age, SQ
Sex, SQ
Marital status, SQ
Comorbidity, SQ
Environmental factors
Products and substances
for personal consumption
Drugs, NHP
Products and technology
for personal daily living
Prostetic devices, SQ
Walking aid, NHP

Structures related of movements

Body structures and functions
Function of the cardiovascular,
haematological, immunological
systems and respiratory systems

Activities
-

Participation
-

Drugs

Contextual factors
Personal factors
Duration of rheumatoid arthritis
Environmental factors
Products or substances for personal concumption

Table 12b. Allocation of the clinical data from the substudies I-IV to different components, domains and categories if ICF. The data
are derived from clinical examination.

General health, SQ
General health not definable into specific ICF domain

Sensory functions and pain
Sensation of pain, NHP, VAS

Body structures and functions
Mental functions
Energy and drive functions, NHP
Sleep functions, NHP
Emotional functions, NHP

egories of ICF. The data are derived from the Nottingham Health Profile (NHP), Health Assessment Questionnaire (HAQ), visual
analoque scale (VAS) and structural questionnaire (SQ).

Table 12a. Allocation of the patient- reported data gathered from the substudies I-IV to different components, domains and cat-

5

Response rates

Response rate to the HAQ questionnaire was 97% in the cross-sectional substudies
I–II. In the longitudinal substudies III–IV, response rates for the HAQ were 100%
at baseline and at different time points of the 10-years follow-up period except at
the 2-year check-up visit when the number of available HAQ scores was 54. In
the cross-sectional studies, the response rates on different NHP dimensions varied
from 91% for pain to 99% for social isolation in the patients and from 96% for
emotional reaction to 100% for mobility in the controls. At the ten year follow-up
in substudy III, the response rates on different NHP dimensions varied at different
check-up visits from 87% for emotional reaction to 100% for energy, sleep and
social isolation. In the longitudinal substudy IV, the response rates in the different
NHP dimensions at baseline varied in the 62 patients from 93% for emotional
reaction up to 100% for energy.
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6

Results

6.1

Health-related quality of life in patients with rheumatoid
arthritis compared with that of the local control group within
ICF framework (I)

In a cross-sectional anlysis, the 122 patients with RA had statistically significantly
(p < 0.001) poorer HR-QoL in the NHP dimensions for mobility, pain, energy and
sleep when compared to the HR-QoL of the 99 local control subjects matched for age
and gender. With respect to the sleep dimension, however, the difference disappeared
after adjustment for age. The NHP dimensions assessing emotional reaction and
social isolation did not differ between the patients and the controls. (Table 13)

Table 13. Nottingham Health Profile dimensions in 122 patients with rheumatoid arthritis (RA) and 99 controls.
Dimension

RA patients

Controls

median (range)

median (range)

p-value
unadjusted*

Mobility

31.6 (0–100)

0 (0–46.2)

< 0.001

< 0.001

Pain

40.8 ( 0–100)

0 ( 0–100)

< 0.001

< 0.001

Energy

29.6 (0–100)

0 (0–100)

< 0.001

0.001

Sleep

age-adjusted **

6.9 (0–100)

0 (0–100)

< 0.001

0.40

Emotional reaction

0 (0–100)

0 (0–74.6)

0.38

0.99

Social isolation

0 (0–100)

0 (0–78.5)

0.17

0.99

* Statistical comparison between groups made by using Mann-Whitney U- test
** Difference between age-adjusted medians from quantile regression models

The age and sex-adjusted results of different NHP items of the patients and the
controls organized into the ICF components, domains and categories are described
in table 14 (see also Appendix 3). In the component of body structure and function,
the patients had poorer HR-QoL levels in the categories for energy and drive
functions (p < 0.001), sleep functions (p = 0.003) and sensation of pain (< 0.001)
but not for the emotional functions. In the component of activity, HR-QoL in the
mobility subcategories and that of self-care were poorer in the patients (p < 0.001 for
each). The HR-QoL difference in environmental factors was also clear between the
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patients and the controls (p < 0.001). No differences were found in the participation
component for interpersonal interaction and relationships.

Table 14. Items from the Nottingham Health Profile (NHP) of 122 patients and 99 controls
linked within the components, domains and categories of the International Classification of Functioning, Disability and Health (numbers in parenthesis indicate NHP items).
Component/Domain

RA patients

Controls

mean (SD)

mean (SD)

p-value*

Body structure and functions.
Mental function
Energy and drive functions (1, 11, 26)

39.7 (37.5)

10.1 (21.8)

< 0.001

Sleep functions (3, 13, 21, 29, 31, 33)

27.7 (30.6)

14.1 (22.7)

0.003

Emotional functions (6, 7, 14, 17, 20, 22, 31, 36)

17.5 (25.5)

12.9 (20.2)

0.17

44.5 (31.6)

9.4 (22.9)

< 0.001

< 0.001

Sensory functions and pain
Sensation of pain (2, 5, 9, 16, 23, 28, 35, 38)
Activity
Mobility
Walking (8, 12, 16, 34)

25.8 (24.3)

2.8 (6.8)

Maintaining a body position (21, 23, 27, 38)

47.0 (38.6)

10.4 (24.6)

< 0.001

Changing basic body position (5, 10)

36.9 (40.6)

7.2 (22.8)

< 0.001

Walking and moving (18, 35)

75.3 (41.0)

11.1 (30.1)

< 0.001

Hand and arm use (19)

53.7 (50.1)

7.1 (25.8)

< 0.001

30.3 (46.2)

0.0 (0.0)

< 0.001

6.3 (19.4)

5.7 (17.1)

0.95

22.7 (34.6)

6.2 (21.0)

< 0.001

Self-care
Dressing (25)
Participation
Interpersonal interactions and relationships
(15, 24, 37)
Environmental factors
Substances for personal consumption
and products for personal use in daily living (3, 34)
* Age and sex-adjusted bootstrap-type ANCOVA

Among the 122 patients, only the NHP mobility displayed any cross-sectionally
significant correlation with duration of RA or with the patients´age and from other
NHP dimensions, energy showed a slight correlation with duration of RA. The
self-reported GH of the patients associated clearly with the NHP scores for pain,
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mobility and energy, moderately with the sleep and emotional reaction and only
weakly with social isolation. The pain, mobility, energy and sleep dimensions
distinguished the patients in terms of the severity of self-reported GH [(very good
or good, quite good, and poor or very poor), (p < 0.001 for each)].
6.2

Association of health- related quality of life with HAQ functional
ability in patients with rheumatoid arthritis (I and II)

The mean (SD) HAQ of the 119 patients was 1.05 (0.75; range 0.00–2.75). Twelve
(10%) patients had an HAQ score of 0, 51 (43%) had scores 0.1–1.00, 47 (39%)
had 1.1–2.00 and only 9 (8%) had the HAQ score > 2.
The HAQ correlated most closely with NHP mobility and moderately with the
NHP pain and energy, weaker with sleep, and not at all with the NHP emotional
reaction and social isolation (Substudy I). With regard to associations between the
8 HAQ subdimensions and different dimensions of the NHP, mobility displayed
a close correlation with all HAQ subdimensions, the correlation coefficient being
lowest for grip (r=0.44) and highest for hygiene (r=0.63). In addition, NHP pain
correlated with dressing and grooming (r=0.45) and with arising (r=0.44) and NHP
energy with eating (r=0.44). The NHP sleep showed a moderate correlation with the
HAQ subdimensions of arising, grip, hygiene and activities (correlation coefficient
between 0.31–0.34). No correlations were found between any HAQ subdimensions
and the NHP dimensions of emotional reaction and social isolation (Substudy II).
When the patients were divided into four subgroups based on their HAQ
functional ability level (i.e. 0, 0.1–1.0, 1.1–2.0 and > 2) the mean NHP scores for
mobility, pain, energy and sleep showed a linear association (p < 0.001 for each)
with the HAQ functional level (Figure 4).

79

Figure 4. Nottingham health Profile (NHP) dimensions according to Health Assessment
Questionnaire (HAQ) functional ability levels (0, 0.1–1.0, 1.1–2.0 and > 2) in 119 patients with rheumatoid arthritis. The bars show mean with 95% confidence interval (CI).
P-value shows significance of the trend. 95% CI for the means were obtained by bias
corrected bootstrapping (5000 replications).

6.3

Development of health-related quality of life from disease onset
to ten years in patients with rheumatoid arthritis within ICF
framework (III)

In the substudy III with 55 patients with early RA, the mean values of different
NHP dimensions at baseline were 27 for energy, 30 for pain, 30 for sleep, 15 for
emotional reaction, 3 for social isolation and 13 for mobility. During ten years´
follow-up period, all NHP dimensions except social isolation showed statistically
significant improvement. The most marked improvements were seen in the
dimensions for pain and emotional reaction (p < 0.001). The changes of HR-QoL
were most prominent during the first six months from diagnosis. From the different
NHP dimensions, especially pain and mobility mimicked the HAQ curve during
the 10 year follow-up period (Figure 5).
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Figure 5. Mean changes (95%CIs) in the Nottingham Health Profile dimensions from
baseline to ten years at different timepoints for 55 patients with early rheumatoid arthritis. Circles indicate mean and whiskers 95% confidence interval. Interrupted line
indicates the shape of the Health Assessment Questionnaire (HAQ) curve with mean
changes in the HAQ scores at baseline and at 6 months, 1, 2, 5 and 10 years.

HR-QoL data were analysed from baseline to ten years by the GEE-method within
the ICF framework. Overall, the profiles of the HR-QoL improvements seen in
different ICF categories demonstrate that the most prominent improvements occurred
during the first six months from diagnosis in most of the ICF categories, especially
in the categories for sensation of pain and walking and moving (Figure 6). In the
domains of mental functions and sensory functions and pain, the mean HR-QoL
improvements in time (ten years) were highly significant for the sleep functions and
sensation of pain (p < 0.001 for each). Minor HR-QoL improvements were seen in
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the categories of energy and drive functions (p = 0.021) and emotional functions (p
= 0.022). In the activity component for mobility, significant HR-QoL improvements
were detected in the subcategories of walking, and walking and moving (p < 0.001
for each), maintaining a body position (p = 0.010) and changing basic body position
(p = 0.001). The mobility category of hand and arm use, the self-care domain,
the interpersonal interaction and relationships category of the component of
participation and the environmental factors did not reach the level denoting a
statistical significant change.
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Figure 6. Mean changes in the Nottingham Health Profile items within the components,
domains and categories of the International Classification, Functioning, Disability and
Health (ICF) from baseline to ten years at different timepoints for 62 patients with early
rheumatoid arthritis.
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6.4

Development of functional ability from disease onset to ten
years in patients with rheumatoid arthritis (III)

The mean (SD) HAQ score of the 55 patients decreased from 0.69 (0.54) at
baseline to 0.38 (0.48) at the 10-year check-up visit [-0.31 (95%CI:-0.45 to -0.16),
p < 0.001] (Figure 7).
3,0

p <0.001
2,5

HAQ

2,0

1,5

1,0

0,5

0,0
0

1

2

5

10

Time, years

Figure 7. The Health Assessment Questionnaire (HAQ) curve with mean changes
(95%CIs) in the HAQ scores at baseline and at 6 months, 1, 2, 5 and 10 years in the 55
patients with early rheumatoid arthritis. Circles indicate mean and whiskers 95% confidence interval.

6.5

Longitudinal impact (ten years) of disease-related factors, age
and gender on health-related quality of life in patients with
early rheumatoid arthritis (III)

In the longitudinal analysis using the GEE-method, in the group of the patients
with early RA, gender impacted longitudinally on the HR-QoL, i.e. women
had poorer HR-QoL in the NHP dimensions for energy (p < 0.05), emotional
reaction (p < 0.05) and social isolation (p < 0.05). NHP sleep was the only
dimension that associated with age at disease onset (p < 0.05). The HAQ
changes associated highly significantly with the NHP energy (p < 0.001), pain
(p < 0.001) and mobility (p < 0.001), an association was found also with sleep
(p < 0.01), but not at all with emotional reaction and social isolation. The
changes in disease activity measured by DAS28 associated highly significantly
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with the changes seen in the NHP dimensions for energy (p < 0.001), pain
(p < 0.001) and emotional reaction (p < 0.001), while a weak association was
found between DAS28 and social isolation (p < 0.05). The change of Larsen score
exhibited no association with the HR-QoL dimensions of the NHP. Disease duration
associated strongly with the NHP scores for pain (p < 0.01) and mobility (p < 0.01),
and weakly with social isolation (p < 0.05) (Table 15).

Table 15. Results of the longitudinal regression analysis of different variables influencing the Nottingham Health Profile dimensions for 55 patients with early rheumatoid arthritis evaluated by the GEE (Generalized Estimating Equations)-method.
Variable

Energy

Pain

Sleep

Emotional

Social

reaction

isolation

Gender

-8.6*

2.7

-8.0

-6.7 *

-4.6*

(male)

[-16.4 to -0.2]

[-5.5 to 10.9]

[-20.4 to 4.4]

[-12.3 to –1.1]

[-8.6 to –0.5]

Age at

-0.2

disease

[-0.6 to 0.2]

-0.2
[-3.5 to 0.0]

0.3*

0.1

-0.2

[0.1 to 0.5]

[-0.1 to 0.2]

[-0.2 to 0.1]

Mobility
-0.5
[-4.1 to 3.0]
0.0
[-0.0 to 0.1]

onset
HAQ

16.8***

19.5 ***

14 **

0.98

-3.5

15.9 ***

score

[8.0 to 25.5]

[13.0 to 26.0]

[5.3 to 22.6]

[-4.1 to 6.0]

[-7.1 to 0.1]

[12.4 to 19.4]

DAS28

5.3***
[2.2 to 8.3]

Larsen
score
Time,
10 years

5.2 ***
[3.0 to 7.3]

1.7

2.9 ***

1.8 *

0.2

[-1.1 to 4.5]

[1.3 to 4.5]

[0.6 to 3.0]

[-0.9 to 1.3]

-0.8

-0.4

-0.7

-0.5

-0.1

-0.3

[-1.8 to 0.2]

[-1.2 to 0.4]

[-1.2 to 0.1]

[-1.2 to 0.1]

[-0.6 to 0.3]

[-0.7 to 0.1]

0.7

0.97 **

-0.2

0.2

0.6*

0.5 **

[-0.3 to 1.7]

[0.3 to 1.6]

[-1.0 to 0.69

[-0.3 to 0.7]

[0.2 to 1.0]

[0.1 to 0.9]

Values are regression coefficients with 95% CIs for the GEE-model.
P* < 0.05

6.6

p ** < 0.01 p *** <0.001

Impact of different treatment responses on health-related
quality of life in patients with early rheumatoid arthritis (IV)

Table 16 shows the baseline NHP scores in different EULAR (DAS28) response
groups at baseline. A statistically significant linear change to better HR-QoL was
found with respect to the NHP energy (p = 0.0023), pain (p < 0.001) and mobility
(p = 0.0085) from baseline to 6 months from the lowest to highest EULAR (28)
treatment response level (Figure 8). The NHP mean scores for pain (p = 0.029) and
emotional reaction (p = 0.035) at baseline were related to the EULAR response at 6
months, i.e. non-responders had the poorest baseline HR-QoL scores.
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Table 16. Baseline scores for different Nottingham Health Profile dimensions in 62 patients with early rheumatoid arthritis categorized into three response groups at six
months after diagnosis according to the EULAR (DAS28) response criteria.
Dimension

EULAR (DAS28) response group
Non-responders

Moderate responders

mean (SD

P-value

Good responders

mean (SD)

mean (SD)

Energy score

33 (44)

36 (36)

20 (33)

0.32

Pain score

43 (30)

39 (28)

23 (20)

0.029

Sleep score

46 (38)

40 (33)

21 (35)

0.076

Emotional reaction score

29 (27)

15 (16)

13 (17)

0.035

Social isolation score
Mobility score

6 (11)

4 (7)

2 (8)

0.34

18 (19)

20 (13)

8 (11)

0.015
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Figure 8. Mean changes (95% CIs) of different Nottingham Health Profile dimensions at
six months in 62 patients with early rheumatoid arthritis classified in three categories
according to the EULAR (DAS28) (European League Against Rheumatism, 28-jointbased disease activity score) response criteria. The whiskers indicate the 95%
confidence interval obtained by bias-corrected bootstrapping (5000 replications).
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7

Discussion

7.1

General aspects

Although the concept of HR-QoL is not unequivocal the main justification for
measuring HR-QoL in health care is that it gives prominence to the views and
experience of patients, i.e. the patient´s perspective is believed to have equal validity
to that of the clinician (Ebrahim 1995, Leplége & Hunt 1997). There is good evidence
that an individual´s own judgement about his or her health status has a high predictive
value for outcome (Leplége & Hunt 1997). Traditionally, physical disability along
with pain have been the most widely used PRO measures in patients with RA. HRQoL measures provide a broader perspective on patients´ life than mere physical
function and are now considered an important part of patient care in RA.
7.2

Study population and study design

7.2.1 Cross-sectional study population (I and II)
The patients in the cross-sectional study group represented consecutive outpatients
in a typical central hospital in Finland in the late 1990s. The characteristics of the
patients, i.e. age, disease duration of RA, gender distribution and seropositivity for
RF- were compatible with those of large cross-sectional hospital-based Spanish,
French and Finnish series conducted at the same period of time (Carmona et al.
2003, Sokka et al. 2003, Sany et al. 2004) (Table 17). For comparison, table 16
presents also data of a population- based sample from Northern Finland, near to the
area where the present patients were living (Hakala et al. 1994b).
The patients in the French study (Sany et al. 2004) were outpatients or attended
hospital wards whereas the Spanish (Carmona et al. 2003) and Finnish (Sokka et al.
2003) patients were selected from local patient registers.
Differences in study design and available data make comparisons between
the studies (Table 17) somewhat unreliable. However, some conclusions can be
drawn. The majority of the patients seen in those clinics in 1998-2000 were using
DMARDs. The patients in the Finnish clinical series used only conventional
DMARDs thus representing the patients in the era before the advent of biological
agents. About thirty per cent of the patients who were using conventional DMARDs
were receiving combination therapy in both the study of Sokka et al. and in the
present one. In the French series, 20% of the patients had a DMARD combination
and 17% had also used anti TNF- alpha agents during the previous 12 months. In
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Table 17. Comparison of demographics and clinical characteristics across the patients
with rheumatoid arthritis in some European cross- sectional studies.
Spain

France

Finland

Finland

Finland

Characteristic

(Carmona

(Sany

(Sokka

(Hakala

(present

et al. 2003)

et al. 2004)

et al. 2003)

et al. 1994)

study)

Time of the study

1999–2000

2000

2000

1989

1998–1999

Number of patients

788

1109

1095

103

122

Age, mean

61

57

62

59

56

Sex, % women

71

77

71

63

78

RF positivity, %

73

74

69

na

72

Disease duration,years, mean

10

11

11

16

11

HAQ, mean

1.6

1.32

0.7 (median)

0.85

1.05

Patients receiving DMARDs (%)

72

82

82

66

84

Patients receiving steroids (%)

na

72

35

34

36

number/patient

na

1.4

na

3.0

5.0

large joint prosthesis, %

na

na

na

20

24

na

45

na

38

39

Clinical

Operations,

Comorbidity, %
na; not available

the study of Carmona et al. no detailed information about use of DMARDs was
provided.
When assessed by the HAQ- a measure of an overall impact of RA on the
patients´ life (Ramey et al. 1996) – RA seemed to be less severe in the Finnish
patients compared to the situation in the Spanish and French series. If one considers
the average DAS28 value of 4.5, this means that French patients had active disease
(Sany et al. 2004). The more favourable HAQ in the patients from Jyväskylä
Central Hospital may reflect an early start of DMARDs with a “saw-tooth strategy”
and the benefits of DMARD combinations (Sokka et al. 2003). The study of Hakala
et al. (1994b) was a community-based one which may mainly explain the good
HAQ outcome. On the other hand, the authors stressed the role of an early start of
DMARDs, multidisciplinary care and especially the high frequency of total joint
replacement surgery- 20%- for the good HAQ result. The last mentioned figure is
rather comparable with that in the present series. The prevalence of comorbidities
in both the French and Finnish patients was around 40 %, with cardiovascular
diseases being the most common cause (Table 17).
Self-reported GH of the local control group in the present series was
comparable with that of a larger survey of the general population living in the same
geographical area (Näyhä & Laakso 2005). The patients had a highly significantly
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poorer self-reported GH than the controls, and general morbidity was higher among
them. They also had a significantly poorer socioeconomic status as measured by
education, employment and income. However, in the evaluation of the data, it need
to be noted that the patients were significantly older than the controls.
The results of subjective health status, morbidity, education and employment
of the patients of the present series are in concordance with a study from Central
Finland (Häkkinen et al. 2009). In the study, patients with arthritis overall had a
poor socioeconomic status which confirmed the results of a Canadian study where
the control group for female patients consisted of healthy women and those with
other chronic conditions (Badley & Kasman 2004).
Although the sample size of the patients with RA in the present series was
rather small it can be concluded that the patients represented rather well a typical
clinical series in the late 1990s being treated with conventional DMARDs. In
addition, the local control group represented well the normal population living in
the same physical and social milieu as the study patients.
7.2.2 Longitudinal study population (III and IV)
The longitudinal study population comprised consecutive patients with recent
onset RA treated early and actively with DMARDs during the whole ten years´
observational period starting in 1995.
According to the Finnish health care system, patients with rheumatic signs and
symptoms are transferred from the general practitioner providing primary care to
the rheumatological unit of central hospital for accurate diagnosis, multidisciplinary
team care, and the initiation of therapy. Thus, the patients included in the
longitudinal studies probably represent rather well all Finnish patients with early
RA. With respect to age at disease onset, gender distribution, disease duration and
seropositivity for RF, the patients are also rather similar to those of the consecutive
patients with early RA, assembled in the late 1980s and early 1990s in Sweden and
UK (Young et al. 2000, Lindqvist et al. 2002). The common feature for all three
studies was that the patients were DMARD naïve at baseline. The HAQ outcome
in the long-term seems to be more favourable in the present patients than in the
Swedish and UK cohorts, somewhat in line with the 11-year duration FINRACo
result (Rantalaiho et al. 2009). When comparing use of DMARDs of the present
patients with that reported in the above-mentioned Swedish and UK cohorts, these
patients seems to have received more aggressive treatment strategy especially more
active use of MTX and combination DMARD therapy although exact comparison
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of DMARD use between the cohorts is not possible due to different data reports
and non-random assignment of the drugs. Similar to a Dutch subcohort from 1995–
2000 (Welsing et al. 2005), the patients in this study had lower baseline DAS28
and shorter symptom duration before the start of DMARD therapy compared with
earlier cohorts with early onset RA supporting for the proposal that there seems to
be nowadays milder disease activity at baseline.
Marital status, formal education and occupational situation of the patients in
the present series were quite similar compared to that in the cross-sectional study
group. Work disability because of RA was still noted as a major problem in the
present study which is in line with earlier reports (Albers et al. 1999, Sokka et al.
1999, Young et al. 2000, Puolakka et al. 2004).
7.3

Some methodological aspects of the study

This study consisted of two hospital-based RA patient groups from different parts
of Finland thus increasing the generalization of the results to represent the whole
RA population in Finland. In addition, use of common disease measures focused
on the assessment of RA patients and the use of validated functional and HR-QoL
measures makes the results also more universally applicable.
The NHP which was used as the generic HR-QoL instrument in the present
series was developed in the UK. After being subjected to a cross-cultural adaptation
process (Koivukangas et al. 1995), it has been shown to be suitable for HR-QoL
assessment in Finland in both the general population and different patient groups
(Koivukangas et al. 1995, Keinänen-Kiukaanniemi et al. 1996, Jokinen et al. 2001).
The scores of the dimensions in the NHP - likewise in several other HR-QoL
instruments – display a non-normal distribution, i.e. the scores are greatly skewed
to the better end of the scale (Hunt et al. 1986, Kvien & Uhlig 2005, Linde et
al. 2008). Findings from recent RA studies based on both clinical parameters and
PROs suggest that RA is becoming less severe with time (Welsing et al. 2005,
Uhlig & Kvien 2009). This could mean that the NHP with its dichotomous scale of
“yes” and “no” could fail to detect improvement in mild RA disease even though
there had been an obvious improvement. The results of the present series support
this proposal. For instance, in the cross-sectional substudy I, the patients had low
median scores in the sleep, emotional reaction and social isolation dimensions (0.6
for the sleep and 0 for the two latters). The controls displayed median scores of 0
for all NHP dimensions (Table 13). In the 10 year longitudinal group, the mean
scores at baseline were low, varying from 2.8 for social isolation to 30.0 for pain
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and sleep dimensions (Figure 5). Cleopas and co-workers (2006) have developed
a more extended response scale for the NHP switching from the “yes” and ”no”
scale to a 5-point frequency scale (“all the time” to “never”) thus reducing the floor
effects. This new NHP format may well be worth investigating in patients with RA.
Data gathered for the present study were standardized by a structured
questionnaire thus increasing the accuracy of reported data (Hirsjärvi et al. 1997).
There were high response rates for the different questionnaires increasing the
reliability of the study.
The general Finnish population at higher ages report poorer HR-QoL in
the NHP dimensions for mobility, pain and sleep (Koivukangas et al. 1995). A
limitation of substudy I is that matching for age was not successful, i.e. the patients
were significantly older than the controls. Therefore the HR-QoL results between
the patients and the controls had to be adjusted for age.
A limitation inherent to observational longitudinal studies is missing data. In
the 10 year follow-up study (substudy III) 55 patients participated in every followup visit i.e. 12 out of the 67 patients were dropouts for different defined causes. It is
not possible to exclude that the patients with missing data perhaps had more severe
disease. However, the GEE-method, used in substudy III means that it is possible
to deal with all observed longitudinal data from HR-QoL study increasing its power
to detect subtle relationships (Fayers & Machin 2007). It can be assumed that any
missing NHP values were missing completely at random (Fayers & Machin 2007).
Thus the missing data do not probably seriously jeopardize the results of this study.
A limitation of the longitudinal cohort (III, IV) was also that the patients were
initially randomized into a controlled trial involving dynamic strength training.
During the first two years, the strength training group were more intensively
followed by the physiotherapists compared with the conventional group. After
2 years, i.e. for the next 8 years, all the patients were managed similarly by the
multidisciplinary team. The strength training and conventional training groups were
comparable with respect to sex, age and disease duration (Häkkinen et al. 2004).
During the first two years, the strength training and the control groups did not differ
with respect to the HR-QoL (data not shown). The patients in both groups did not
differ significantly with respect to relevant clinical parameters and after two years
the control group also received similar training instructions. Only patients who
were of working age at baseline were included in the longitudinal studies. Due to
these restrictions, the longitudinal cohort may be generalized to patients with early
RA in clinical practice. The strength of substudy III is a long prospective follow-up
period starting from a very early stage of RA prior to the use of DMARDs. Clinical
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and PRO data were carefully collected at the same timepoints for the whole followup period making possible assessment of causal relationships.
The value of observational longitudinal studies is that they can assess results of
therapy with regard to long-term outcomes through patient self-report questionnaires
thus supplementing the results of the short-term RCTs (Pincus & Sokka 2003).
However, many confounding factors can be encountered in observational studies
compared with RCTs with strictly selected patients. In addition to age, gender
and disease duration comorbidity and socioeconomic status are important factors
impacting on HR-QoL results in RA (Groessl et al. 2006, Rupp et al. 2006c, Strand
& Singh 2007). Due to the small subsamples of the present study, it was not possible
to reliably assess the influence of comorbid conditions and different socioeconomic
aspects on HR-QoL.
Choosing optimal functional and HR-QoL measures for patients in RA is a
challenging task because there are many validated questionnaires from which to
choose. Both NHP and HAQ have been developed before the implementation
of the ICF model. The strength of the present study is that the contents of these
instruments were evaluated within the ICF framework by using the Brief ICF
Core Set list for RA. Thus it was possible to assess how relevant the contents of
the NHP and HAQ were from the patients´ perspective. This may provide useful
information for future development of a functional and HR-QoL instrument in RA.
On the other hand, the present study also provided information on how the content
of the Brief ICF Core Set list for RA could be improved. A potential limitation
in this study is that the linking process into the ICF concerning clinical and PRO
data was conducted by the author. However, there was a strict adherence to the
established linking rules. The reliability of the linking process into the ICF could
be strengthened by using more individuals preferably from different professional
backgrounds (Cieza & Stucki 2005).
The multidisciplinary team care has been considered to be the optimal strategy
for patients with chronic diseases such as RA (Tijhuis et al. 2002). The expertise of a
multidisciplinary team from various disciplines has been widely used as an adjunct
to pharmacological and surgical treatment in patients with RA. However, challenges
are related to defining multidisciplinary outcome measures, rehabilitation tools
and extension of the role of the patient in the team care process (Vliet Vlieland
2004). The patients in the present longitudinal study were actively treated with
DMARDs as well as being treated by the multidisciplinary rehabilitation team,
leading to improvements in DAS28 and many HR-QoL dimensions. The changes
in DAS28 were also associated with the changes in HR-QoL. As reviewed by
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Vliet Vlieland (2004), controlling disease activity is a major goal in RA, and in
patients experiencing improvement in disease activity it may not be possible to
detect differences in quality of life or functional ability which can be attributed to
multidisciplinary team care targeted towards improving functioning. In the present
study, one could speculate that the extended cooperation with multidisciplinary
rehabilitation team might have played a part in the improvement of functioning and
HR-QoL of the patients.
7.4

Health-related quality of life in patients with longstanding
rheumatoid arthritis compared with that of local controls (I)

The present study indicated that the NHP dimensions for mobility, pain and energy
were significantly poorer in patients with chronic RA – with a mean disease
duration of 11 years – compared with the subjects living in the same local area.
Other NHP studies have also described poorer HR-QoL in all NHP dimensions in
patients with longstanding RA compared with healthy controls. However, it is to be
noted that in the statistical analysis median values were used because of the huge
dispersion of the NHP scores and the extensive skewness to the healthier sites in
all NHP dimensions in both the patients and healthy controls whereas other NHP
studies have used mean values in the comparison between the patients and healthy
subjects.
Lower HR-QoL values within patients with longstanding RA compared with
local controls or normative data have also been reported in HR-QoL studies which
have used SF-36 and dimension-specific HR-QoL instruments (West & WållbergJonsson 2005, Mancuso et al. 2006, Romela & Tikly 2007, Uhlig et al. 2007).
These studies have demonstrated reduced HR-QoL predominantly in the pain and
physical dimensions. Mental and social dimensions of HR-QoL were also affected
but to differing extents. Based on the health domains identified by the WHO
(Chatterji et al. 2002), the patients with longstanding RA seem to suffer poorer HRQoL than their healthy counterparts especially in many core domains of health such
as pain, physical dimension and energy/vitality which are comparable dimensions
between the NHP and the SF-36.
The data from substudy I indicate that RA represents a considerable disease
burden compared with the background population. In addition, substudy I
demonstrated also that patients with RA suffer from a remarkable socioeconomic
burden compared with their healthy controls. It was found also that the NHP pain,
mobility and energy were significantly related with the severity of self-reported GH
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of the patients. In a Canadian longitudinal population survey, arthritis onset and
more intense pain were significantly related to each other, and worse self-reported
GH at follow-up developed along with activity limitation (Perruccio et al. 2005).
Poor HR-QoL in patients with physician-diagnosed arthritis has predicted future
inpatient and outpatient health care utilization (Singh et al. 2004). The results of
this study may offer background data for future regional health care planning and
resource allocation in order to reduce the impact of RA on the patients´ life.
7.5

Development of health-related quality of life in patients with
early rheumatoid arthritis (III)

The main observation of substudy III is that the patients achieved rapid HR-QoL
improvement during the first six months after the start of therapy and that HR-QoL
remained favourable up to 5 to 10 years. There are only two observational HR-QoL
studies using generic HR-QoL instruments in patients with early RA (Thyberg et al.
2005, West & Wållberg-Jonsson 2005). However, both studies had short follow-up
periods of up to 1–2 years (Table 5).
Significant improvements were seen among the present patients in all NHP
dimensions except for the social isolation dimension. Comparable short-term
change pattern in SF-36 and the Ra-QoL following treatment have been reported
in patients with early RA (Table 5). There is, however, a lack of studies using
NHP for comparison in patients with early RA. Maravic et al. (2000) from France
assessed NHP changes in a 6-month follow-up study of a group of 20 patients
with active RA with disease duration of 60 months. The patients were treated by
a hospital-based multidisciplinary team care as inpatients for an average duration
of ten days and for three and six months after discharge on a day-hospital basis. In
their study, the multidisciplinary team was composed of rheumatologists, physical
and occupational therapists, nurses, nursing assistans, podiatrists, social workers
and neuropsychiatrists, i.e. it was wider than the team in the present study. Weekly
meetings facilitated by a neuropsychiatrist brought also all the team members
together for a discussion about how each patient was coping with his or her disease.
It was found that all NHP dimensions with the exception of social isolation revealed
statistically significant improvements with the dimensions for pain, mobility and
emotional reaction displaying the most prominent improvements. These short-term
changes in the NHP are comparable with those found in the present study, i.e. the
improvements in the NHP dimensions were seen at the 6 month control follow-up,
stabilizing thereafter. At ten years, some trend to poorer NHP was seen (Figure 5).
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The change profiles in many NHP dimensions, especially in pain and mobility
mimicked well the “J-shaped” curve previously described for the treatment-related
changes in the HAQ score in early RA (Strand 2004, Pollard et al. 2005). After an
initial fall in HAQ scores, there has been a trend for HAQ to increase in established
disease (Kirwan 1999, Strand 2004). In the present study, similar phenomena were
seen in both the HAQ scores and the NHP dimensions.
Patients with chronic diseases which involve pain, disability and disfigurement
have been described as being at greater risk of experiencing emotional disturbances
(Cohen & Rodriguez 1995). In patients with RA, pain along with fatigue correlates
significantly with mental HR-QoL as measured by SF-36 for MCS (Kojima et
al. 2009). In the present study, the patients experienced an emotional burden at
baseline which decreased along with pain, suggesting that emotional distress is
strongly interwoven with pain. The NHP scores for social isolation were good
even at baseline. According to the results of substudy I, the NHP social isolation
dimension did not differ between the patients and local controls.
The present HAQ results confirm the favourable long-term HAQ courses
reported earlier in many recent observational studies. The favourable long-term
HR-QoL results are promising but will have to be confirmed in other longitudinal
observational studies. One could postulate that early and continuous active treatment
strategy has a favourable impact on HR-QoL and HAQ results seen in this study.
The patients´ state was also regularly controlled according to the multidisciplinary
care strategy, especially during the first two years. Care from a multidisciplinary
team has been reported to be important to the patients and influence their adherence
to therapy (Tijhuis et al. 2002, Hill 2005). In the study of Tijhuis et al. (2002) which
had a one year follow-up, the patients with RA all experienced improved HRQoL, HAQ and disease activity even when managed by different multidisciplinary
approaches, i.e. multidisciplinary inpatient and day-patient team care including
a rheumatologist, nurses, an occupational and a physical therapist, and a social
worker compared with the care delivered by a clinical nurse specialist. However,
those patients receiving inpatient or day-patient team care were especially satisfied
with the multidisciplinary care.
Current RCTs routinely include an HR-QoL evaluation in their study protocols
but until now, the use of generic HR-QoL instruments to prospectively monitor
outcomes in clinical practice has been limited. In addition to pain and mobility
the dimensions for energy, sleep and emotional reaction were identified as
affecting the patients´ life though those areas generally remain uninvestigated and
not documented in standard clinical care. The findings support the OMERACT
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recommendation that HR-QoL measure should be included in monitoring of
clinical practice (Wolfe et al. 1999).
7.6

Health-related quality of life and HAQ functional ability in
patients with rheumatoid arthritis (I and II)

The patients with functional limitations do not necessary display poor HRQoL through environmental supports or through their own life perspective and
evaluation of their needs and desires (Addington-Hill & Kalra 2001, Patrick 2003).
Patrick (2003) has highlighted the fact that function and HR-QoL have to be
identified and labelled separately because they are not synonyms. The HAQ depicts
an individual´s ability to execute a task or a function whereas the NHP describes
individual´s feelings (Hunt et al. 1986, WHO 2001).
In substudy II, there was a linear association between the NHP scores for
mobility, pain, energy and sleep with the HAQ disability levels. These results are
in line with the studies of Bendtsen and Hörnquist (1993) and Bazzichi et al. (2005)
which used generic HR-QoL instruments and found poorer HR-QoL in pain and
physical dimensions at poorer HAQ levels but psychosocial dimensions were less
or not at all affected at poorer HAQ levels. Instead, by using disease-specific HRQoL instruments Chiou et al. (2006) and Tijhuis et al. (2001) found a clear trend to
poorer HR-QoL with increasing HAQ disability not only in all physical dimensions
but also in those assessing emotional and social well-being. One reason for these
discrepancies can be that the disease-specific instruments in RA focus clearly on
disease-related problems and the generic versions target general health problems.
In substudy I, the HAQ had its strongest cross-sectional correlation with
the NHP mobility and a moderate correlation with the NHP pain and energy and
a weaker correlation with sleep. This is in line with other cross-sectional NHP
studies (Houssien et al. 1997, Thorsen et al. 2001, Sivas et al. 2004). Instead, the
correlations between the HAQ and the NHP social isolation and emotional reactions
were much lower among the present patients compared with that reported in the
NHP studies conducted in the UK (Houssien et al. 1997), Denmark (Thorsen et al.
2001) and Turkey (Sivas et al. 2004). However, the HAQ scores, disease durations
and age of the patients were quite comparable across the studies (Table 4).
In substudy II, it was found that poorer HAQ was reflected in poorer NHP in
all dimensions except the emotional reaction and social isolation dimensions. One
explanation for the different findings seen in these NHP studies can be cultural and
other non disease-related factors which can create differences in the scoring of self96

report measures (Groessl et al. 2006, Yazici et al. 2007). In Finland, the general
population has given lower scores in the NHP social isolation dimension compared
to scores from other countries indicating that the experience of distress caused
by social isolation is low among Finnish people due, in part, to the population
density (Koivukangas et al. 1995). The NHP social isolation dimension refers also
more to an emotional type of social integration than the structural aspects of social
integration (Fitzpatrick et al. 1991). The present finding that the HAQ disability
has no correlation with the HR-QoL for social isolation dimension is rather similar
to those reports which have stated that poor HAQ disability is not associated with
an emotional type of social support (Fitpatrick et al. 1988, Fyrand et al. 2002).
The NHP social isolation score has been closely related to the respondent´s mood
(Fitzpatrick et al. 1991). This may explain the finding of the present study that the
patients did not report poorer HR-QoL in the emotional reaction dimension even
though they had poorer HAQ disability levels.
In substudy II, NHP sleep showed only a poor correlation with four of the
eight HAQ subdimensions suggesting that the NHP measure of sleep appears to be
a rather independent feature of RA disease. This is in line with the study of Wolfe
and Skewington (2000) who described low correlation between sleep disturbances
(measured by VAS) and the HAQ. They used factor analysis and found that sleep
disturbances loaded strongly on distress phenomena but not on RA severity in which
HAQ was one of the variables. Difficulties with sleep are not uncommon problems
in patients with RA (Wolfe & Skevington 2000). According to the results of the
present study, patients with RA suffer from sleep problems even when otherwise
they exhibit mild HAQ levels (0.1–1.0).
7.7

Associations of health-related quality of life with disease-related
factors, age and gender in patients with rheumatoid arthritis
(I and III)

The results from the 10 years´ follow-up study revealed that higher disease activity
was associated with poorer HR-QoL but not with joint damage (Substudy III). The
results are in agreement with the results gained from both cross-sectional and shortterm longitudinal HR-QoL studies (Rupp et al. 2006a, Salaffi et al. 2009, Table
7). The association of age and gender on HR-QoL in patients with RA has varied
depending on the study design. In the present study, an association was found
between gender and HR-QoL i.e. women had poorer HR-QoL than men.
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Substudy III revealed a strong association between the changes in the DAS28
and in the NHP dimension of mobility, pain and energy, and a weaker one with
the DAS28 and social isolation dimension. In contrast, no relationship was found
between the changes in NHP and joint damage. Earlier Houssien et al. (1997) and
Salaffi et al. (2009) have reported some cross-sectional association only between
joint damage and physical dimensions of HR-QoL. The poor association between
HR-QoL and joint damage could be explained by several factors. Radiologicallyassessed damage and disease activity in RA are not completely co-dependent (Wick
et al. 2004). Radiologically-assessed damage as an end result of pathological
process may simply be beyond the patients´ perception (Rupp et al. 2006a). HRQoL instruments have a better discriminative ability to detect patients with different
disease activity levels than to differentiate patients with erosive from those with
non-erosive disease (Linde et al. 2008). In the present study, the patients showed
good outcome in terms of joint damage, and it may be that a-10- year period was too
short to establish a significant association between joint damage and HR-QoL. The
findings of the present study are somewhat in line with the association concerning
self-reported HAQ and joint damage. HAQ and joint damage have associated with
each other only in the late phase of the disease (> 8 years) while associations have
been weak or even missing in earlier phases of disease (Scott et al. 2000).
Pain is classified as one of the core set measures in the remission criteria of RA
(Felson et al. 1995). As expected, pain dimensions of the NHP and the SF-36 are
the parameters which have been systematically associated with DAS indices and
also single disease activity factors. A strong association was also found between
the changes of DAS28 and the changes of the emotional reaction in disagreement
with the findings of Rupp et al. (2006a) who reported neither any longitudinal
nor cross-sectional association between DAS28 and the SF-36 MCS. On the other
hand, DAS44 has associated with the SF-36 MCS in patients with severe disease
(Salaffi et al. 2009). One reason for these discrepancies may be poorer sensitivity
of the SF-36 MCS to detect change compared with the NHP (Wells et al. 1999).
In the present study, the strong association between the changes of DAS28
and the changes in NHP emotional reaction is probably mediated by pain. This
is supported by the finding that the NHP pain and emotional distress- the latter
being evaluated by the AIMS subscales - have strongly correlated with each
other and that disease activity has no effect on emotional distress (Smedstad et
al. 1997). The NHP emotional reaction was not associated with disease duration
in the present sets of patients suggesting that the patients had probably become
emotionally adjusted to RA during the course of the 10-year study period. This is
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in a similar direction with the prospective study of Strating et al. (2006) who used
a hierarchical regression analysis to reveal that the relationship of psychological
distress (measured by General Health Questionnaire) with disease-related factors
including pain, joint tenderness and functional disability decreased from disease
onset over 13 years. With respect to the NHP energy, in the present study this
parameter clearly associated with DAS28 but also with HAQ and gender, meaning
that NHP energy is not modified only by disease activity.
A clear association was found between disease duration and NHP mobility
and pain which is in agreement with the study of Krol et al. (1995) who examined
incident cases with RA up to four years of disease duration. The influence of disease
duration on HR-QoL found in the present study is also rather consistent with the
findings of SF-36 studies reported earlier by Rupp et al. (2006b). It was noted also
that NHP social isolation associated, although weakly, with disease duration along
with DAS28. Earlier in the cross-sectional study of Houssien et al. (1997), NHP
social isolation was found to associate with the poorest DAS28 level. In patients
with longstanding disease, social participation may be decreased (Geusken et al.
2007). The risk of social isolation may associate with disease severity, especially in
terms of reduced mobility over time as the disease progresses.
During the ten years´ of follow-up, women reported poorer HR-QoL changes
in the NHP dimensions for energy, emotional reaction and social isolation but not
in the NHP pain or mobility. Both of the latter dimensions were strongly associated
with changes of the DAS28 and the HAQ indicating a direct disease-related impact
on HR-QoL in these dimensions. The poorer HR-QoL values in women with RA
could be explained by more active disease reported in women (Tengstrand et al.
2004). On the other hand, the psychological impacts of RA seem to be stronger
in women than in men. Women report higher levels of depressive symptoms and
negative mood than men which could only partially be explained by the quality
of emotional support, passive pain coping and physical impairment (Dowdy
et al. 1996). In longstanding RA, women have shown to be more emotionally
oriented than men and the emotional regulation has been more interwoven with
psychological health in women compared to men (Middendorp et al. 2005).
In substudy III, there was a weak association between age at disease onset and
the changes of NHP sleep. In the cross-sectional substudy I, the NHP mobility was
the only dimension of the NHP which correlated with higher age. The finding is
compatible with the cross-sectional study reported by Houssien et al. (1997).
The major advantage of substudy III as compared with the cross-sectional HRQoL studies from the same topic is the long observational period with simultaneous
99

collection of several disease related variables increasing the possibility to evaluate
causal relationships. The changes in disease activity and in HAQ functional ability
were longitudinally clearly associated with many HR-QoL dimensions. However,
HR-QoL is a multifaceted phenomenon. In order to assure better health outcomes for
each individual a better understanding of the relationship of gender, age and disease
duration with HR-QoL is needed to help in determining optimal interventions for
individual patients. Therefore additional research is needed to identify the exact
sources of the HR-QoL differences.
There is an ongoing debate concerning the outcomes priority, i.e. – should one
rely on patient-derived assessment, clinician-derived assessment or both (Eischler
et al. 2005, Kievit et al. 2006, Aletaha & Smolen 2007, Pincus et al. 2008). The
results of this study confirm the need to integrate disease-focused and patientfocused outcomes in clinical practice.
7.8

Impact of different treatment responses on health-related
quality of life in patients with early rheumatoid arthritis (IV)

As reviewed by Strand and Singh (2007), evidence from recent RCTs with
biological drugs have demonstrated that more effective treatments are reflected not
only in improvements in clinical parameters but also improvements in HR-QoL
of patients. They also postulated that maintenance of physical function should no
longer be the only treatment goal for RA; it is also important to improve, restore
and preserve HR-QoL. In early RA, the patients have reported poorer HR-QoL
as assessed by the SF-36 than general population especially in the dimensions
referring to pain, physical function and vitality and to a lesser extent in emotional
well-being and social isolation dimensions (Kosinski et al. 2002). Similarly, in
the NHP instruments, the dimensions for pain, mobility and energy have shown
poor HR-QoL in patients with early RA (Krol et al. 1995, Smedstad et al. 1996,
Suurmeijer et al. 2001).
The focus of clinical trials is to investigate the efficacy of different drugs.
In clinical practice, it is important to appreciate the impact of a given therapy or
the effect of rehabilitation on the everyday life of the patients over the long-term.
Since the current goal of treatment is remission or at least low disease activity, it
is necessary to monitor disease activity in a systematic manner (Grigor et al. 2004,
Sokka & Mäkinen 2009, Keystone 2009). Leeb et al. (2005) have demonstrated
that low disease activity measured by DAS28 increased patient satisfaction with
their disease state whereas the patients with high DAS28 activity were not satisfied
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with their disease state. As expected, the present study demonstrated that achieving
lower DAS28 meant that patients achieved better HR-QoL. There was a linear
trend to better HR-QoL in the NHP dimensions for pain, energy and mobility from
the lowest to highest treatment response level as evaluated by EULAR (DAS28)
response criteria. This suggests that the dimensions of NHP pain, energy and
mobility reflect problems associated with disease activity in RA. The findings that
HR-QoL in early RA reflects treatment response is in line with the findings from
RCTs reported by Kosinski et al. (2002) and Kekow et al. (2009) and also with the
reports from RCTs investigating patients with longstanding disease (Mease et al.
2007, Russell et al. 2007, Wells et al. 2008, Keystone et al. 2008).
In the present study, disease activity at baseline did not differ between the
patient subgroups. However, those patients with the poorest treatment responses
had the lowest baseline HR-QoL values with respect to the NHP dimensions of
pain and emotional reaction compared to the patients experiencing moderate and
good responses. In patients with RA, differences in illness perception and different
psychological impact of disease seem to explain the variance of HR-QoL. It has been
reported that patients with early RA suffering from high levels of pain and negative
mood were prone to maladaptive coping and poorer HR-QoL (Zautra et al. 1995).
Groarke et al. (2004) have claimed that illness perception significantly explained
the variance in pain, depression and physical function as measured by AIMS in
female patients with longstanding disease whereas disease activity measured by CRP
and joint involvement explained only physical function. They also found that those
patients who believed that the disease would last indefinitely, would have serious
consequences, with little chance of cure or control, adjusted less well both physically
and psychologically. Sharpe et al. (2001) have reported that self-perceived handicap
most highly associated with emotional disturbances, particularly depressive symptoms
in patients with recent onset RA but also with HAQ disability, joint function, pain and
coping. In the study of Rupp et al. (2006c), especially depressive symptoms along
with DAS28 predicted the poorest outcome with respect to pain, HAQ disability and
SF-36 for PCS and MCS at all stages of disease duration.
The findings of the present study indicate that a good treatment response is
translated into improved HR-QoL in patients with early RA, and it is important that
psychological factors should be taken into account in patients with newly diagnosed
RA. The multidisciplinary team care approach was also reported to improve the
psychological state of RA patients (Verhoef et al. 2007). A psychologist was not a
member of the multidisciplinary team in the present study and could have resulted
in an underestimation of the psychological problems of the patients (Verhoef et al.
2007).
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The follow-up period of the study was short compared to longlasting nature
of RA. However, there are no earlier observational clinical studies on HR-QoL
changes in relation to different treatment responses, e.g. as defined by the DAS28.
These preliminary findings support the concept that evaluation of multidimensional
HR-QoL provides relevant information from the patients´ perspective not accessible
in routine clinical parameters (Russak et al. 2003).
7.9

Difficulties in comparison of health-related quality of life
studies in patients with rheumatoid arthritis

When comparing the NHP results of the present study with the previously reviewed
HR-QoL studies using other HR-QoL instruments, mainly the SF-36, one has
to take into account the fact that the HR-QoL instruments differ with respect to
their content, scaling methods and scoring options (Nichol & Harada 1999). Thus
different HR-QoL instruments can give different HR-QoL results. In addition, HRQoL instruments differ with respect to their ability to detect HR-QoL changes. In
patients with disease duration of three years, the NHP and the Ra-QoL showed
better sensitivity to change compared with the SF-36 summary scores for PCS
and MCS, and the SF-36 for MCS showed no improvement after a 3 month period
(Wells et al. 1999). On the other hand, the SF 36 summary score exhibited the least
variable results, yielding the narrowest CI. The NHP and the SF-36 have good
responsiveness in the pain dimensions (Fitzpatrick et al. 1993, Linde et al. 2008).
The SF-36 has poor responsiveness in the mental and social dimensions as does the
NHP in the social isolation dimension (Fitzpatrick et al. 1993, Linde et al. 2008).
If one considers the different HR-QoL instruments, then it seems that similar
dimensions have had strong correlations with each other indicating a high degree
of interrelatedness of the investigated health aspects (Linde et al. 2008). Strong
correlations have been found between the NHP dimension scores for mobility,
emotional reaction and energy and the total Ra-QoL score (Thorsen et al. 2001).
The NHP dimensions for mobility, pain and emotional reaction have displayed
strong agreement with the corresponding dimensions of the AIMS (Fitzpatrick et
al. 1992a). On the other hand, the social interaction dimensions of the NHP and the
AIMS exhibited less convergence (Fitzpatrick et al. 1992a). Data on relationship
between the NHP and the SF-36 are not available in patients with RA. The content
comparison of the NHP and the SF-36 based on the ICF have shown that both
instruments target the categories for energy level, emotional functions, sensation
of pain and mobility but the content covered within each domain varies and also
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the content coverage differ with respect to precision (Cieza & Stucki 2005). In the
ICF framework, the NHP and the SF-36 contain aspects of energy level, mobility and
emotional functions to a similar degree whereas pain is covered in greater detail in the
NHP than in the SF-36 (Cieza & Stucki 2005). The NHP contains the categories for
sleep, interpersonal interactions and relationships and environmental factors which
are lacking in the SF-36 (Cieza & Stucki 2005). With respect to the social dimension,
it is known that the NHP evaluates social interaction in a way correlating with
psychological aspects of social life whereas the SF-36 assesses the impact of physical
and emotional problems on social activities (Fitpatrick et al. 1991, Ware et al. 1992,
Cieza & Stucki 2005). Both the NHP and the SF-36 instruments revealed strengths
and weakness. It would be important to compare the psychometric properties, the
content of different HR-QoL dimensions and user-friendliness between the NHP and
the SF-36 instruments in patients with RA because there is a need to establish a more
appropriate HR-QoL measure for use in clinical practice.
7.10 Description of health-related quality of life and functional
ability of study patients based on the ICF Brief Core Set list for
rheumatoid arthritis (I and III)
The Brief ICF Core Set list for RA can be used in clinical practice as a reference
list to structure patients´ problems from both the patient and health professional
perspective and it can function as a check list of what to measure (Cieza & Stucki
2006). However, until now few studies have reported the use of the ICF Core Set
list in clinical practice (Stamm et al. 2005, Uhlig et al. 2007b, Uhlig et al. 2008,
Häkkinen et al. 2009)
The NHP items especially target the body functions in terms of energy and
drive, sleep, emotion and sensation of pain from different ICF categories. Sleep
functions and sensation of pain are integrated in the Brief ICF Core Set for RA
(Tables 8 and 12). Instead, the Brief Core Set list does not include the ICF emotional
functions and energy and drive functions (it does include aspects of fatigue), which
the patients with RA report as important aspects in their HR-QoL (Stamm et al.
2005). In addition to measuring HR-QoL in the ICF categories for pain, mobility
and energy, the present series revealed that also the ICF sleep category is important
in revealing a clear difference between patients and healthy controls (Table 14).
Similar differences were found in the study of Häkkinen et al. (2009) who conduced
an ICF comparison between patients with RA and the general population using the
MDHAQ instrument.
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With regard to the ICF mobility category, the NHP targets especially those
subcategories which require the function of the lower limbs. In the self-care
category, only dressing is covered. In the participation component, NHP identifies
the category for complex interpersonal interactions which is difficult to define in
the Brief ICF Core Set list. The linkage of the NHP items into the ICF revealed that
environmental factors are also important for revealing clear differences between
patients and controls, e.g. the patients were more likely to be using sleeping pills
and walking aids (Table 14). Walking aids which belong to equipment in daily use
can be categorized in the Brief Core Set list but the category for drugs is omitted
from the list. The NHP do not cover body functions and structures related to
musculoskeletal system which are affected in patients with RA and are found in the
Brief Core Set list for RA (Tables 8 and 12).
With respect to the present longitudinal study group, the improvement in
the ICF category for sleep functions became more clear compared with the
improvement seen in the NHP sleep whereas the improvement in the ICF emotional
functions was weaker when compared with the improvement in the NHP emotional
dimension. Within the ICF mobility category, significant HR-QoL improvements
occurred in the subcategories for walking, walking and moving and changing basic
body position (Figures 5 and 6). The Brief ICF Core Set for RA does not capture
the subcategories for walking and moving and maintaining body position, areas in
which the current patients experienced difficulties as was also the case in the study
of Stamm et al. (2005).
The HAQ items belong almost entirely to the activity component of the Brief
ICF Core Set for RA, especially the categories which describe dexterity and
function of the upper limbs. Only two items of the HAQ fall within the realm of
participation and body function and contextual factors remain totally uncovered
(Tables 8 and 12). Carr (1996) has pointed out that the HAQ detaches daily activities
from their context thus losing their social and personal significance. This view is
supported when the content of the HAQ is evaluated within the ICF framework.
Escalante and del Rincón (1999) have also demonstrated that disability in patients
with RA is influenced not only by capacity-based functional limitations measured
usually by the HAQ but also by many psychological factors, as well as feelings of
helplessness and self-efficacy.
Overall, in the Brief Core Set list for RA, the HAQ covers 8 of 14 categories
from the activities and participation. The NHP can be linked with four of the 14
categories from the activity and participation components, with one from the
environmental category, with one from the mental functions and with one from
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the sensation of pain of the Brief ICF Core list. The NHP and the HAQ do not
ask whether the individual is in paid employment or enquire about recreation and
leisure-time activities. These components have been integrated in the Brief ICF
Core Set list because especially restrictions in paid employment are a well-known
problem from the early phase of RA onwards and patients with established disease
experience also restrictions in hobbies and leisure-time activities (Geuskens et
al. 2007). It would be worthwhile testing Part 2 of the NHP in patients with RA
because it includes paid employment as well as many aspects of social life and
recreation, i.e. aspects which are important to patients with RA.
In clinical practice, the HAQ is a familiar PRO measure. However, within the
ICF framework it provides a rather narrow perspective on patients´ functioning. In
the light of the present study, one can state that the NHP covers a broader spectrum
from the ICF than the HAQ which is in support of the recommendation to use
a combination of a generic and disease-specific instrument (Lubeck 2004). The
present study suggests that the contents of the current preliminary version of the
Brief ICF Core Set for RA need to be revised further because many ICF categories
in which patients with RA experience difficulties are not covered by the Brief ICF
Core Set list for RA. Although the application of the Brief ICF Core Set for RA
in clinical practice is still in its early stages, the results of the present study should
encourage the future use of the ICF Brief Core Set list for RA in rheumatological
practice in order to develop clinical work in a more patient-oriented direction. In
clinical practice, clinicians and patients may take different approaches to RA, with
clinicians focusing on physiological and structural aspects and patients being more
concerned with body functions, activity and participation (Table 12). Thus the use
of the ICF Brief Core Set list may be one way to promote and structure a goaloriented treatment modality and create more individualized rehabilitation plan
from the patients´ perspective.
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Summary

The purpose of this study was to obtain information on the influence of RA on
patients´ HR-QoL and functional abilities, and to investigate the impact of diseaserelated and demographic factors on the HR-QoL of patients. The study took as its
theoretical framework the ICF model of health where biological, psychological and
social factors interact with each other.
The study consisted a cross-sectional and a longitudinal survey carried out in
two central hospitals in Finland in the late 1990s. The cross-sectional study assessed
HR-QoL problems experienced by patients with RA compared with the background
population. The HR-QoL of the patients were also examined at different functional
ability levels. The longitudinal study examined the impact of treatment response
on the patients´ HR-QoL. Furthermore, HR-QoL changes and their associations
with age and gender and the changes in disease activity, results from radiographs
of hands and feet and functional ability were examined.
The cross-sectional study group consisted of 122 consecutive outpatients (mean
age 55.9 years, mean RA duration 11 years) and age and sex-matched “healthy”
local control persons (mean age 49.7 years). The control group was collected with
the assistance of the patients. Sixty-eight per cent of the contacted control persons
responded to the invitation to participate, and 99 control persons were enrolled into
the study. The longitudinal group of 62 consecutive patients aged ≤ 65 years had
a recent onset disease with the symptom duration ≤ 24 months and no prior use of
DMARDs or glucocorticoids at inclusion.
The questionnaire package of patients and controls included the NHP, a generic
HR-QoL instrument, self-reported GH, demographic and socioeconomic data.
The patients filled in the “disease-specific” HAQ for functional ability. A clinical
examination was conducted in all patients. Disease duration, use of DMARDs and
corticosteroids, and RF were verified from the patient database. In the longitudinal
group, data concerning of HR-QoL, functional ability and disease activity
measured by DAS28 were gathered at baseline, 6 months, 1, 2, 5 and 10 years´
visits. Radiographs of hands and feet were assessed according to the Larsen score
at baseline and at ten years. The contents of the NHP and the HAQ and the NHP
results were evaluated within the ICF framework.
The results of the present study demonstrate that deterioration of HR-QoL
in the patients with RA is widespread, especially the NHP dimensions for pain,
mobility, energy and sleep are affected. However, the diminished HR-QoL which is
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present in both early and longstanding RA can be restored at least in patients with
recent onset disease if they are treated with traditional DMARDs.
In the ICF framework, the NHP covers a broader spectrum of the ICF categories
than the HAQ. The NHP items can be linked with the ICF categories from mental
functions, activity and participation components and with the environmental
categories whereas the HAQ items belong almost entirely to the activity component
of the ICF.
The results of the study stress that in clinical care it is importance to view
from the patients´ perspective, in this kind of evaluation, the NHP is a suitable
instrument.
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Yhteenveto

Tutkimuksen tarkoituksena oli saada tietoa siitä, miten nivelreuma vaikuttaa potilaiden terveyteen liittyvään elämänlaatuun sekä tutkia tautiin liittyvien tekijöiden
ja demografisten tekijöiden vaikutusta elämänlaatuun. Tutkimuksen teoreettisena
viitekehyksenä käytettiin terveyden ICF-mallia, jossa biologiset, psykologiset ja
sosiaaliset tekijät ovat vuorovaikutuksessa keskenään.
Tutkimus käsitti poikkileikkaus- ja pitkittäistutkimuksen, jotka toteutettiin
1990- luvun lopulla kahdessa suomalaisessa keskussairaalassa. Poikkileikkaustutkimuksessa verrattiin nivelreumaa sairastavien potilaiden terveyteen liittyviä elämänlaadun ongelmia taustaväestöön. Potilaiden terveyteen liittyvää elämänlaatua
kuvattiin myös eri toimintakykytasoilla. Pitkittäistutkimuksessa arvioitiin hoitovasteen vaikutusta potilaiden terveyteen liittyvään elämänlaatuun. Lisäksi tutkittiin
terveyteen liittyvän elämänlaadun muutoksia ja näiden yhteyttä ikään ja sukupuoleen sekä taudin aktiviteetissa ja käsi- ja jalkateräkuvissa ilmenneisiin röntgenmuutoksiin samoin kuin toimintakyvyn muutoksiin.
Pokkileikkaustutkimus käsitti 122 perättäistä polikliinista potilasta (keskimääräinen ikä 55.9 vuotta, nivelreuman keskimääräinen kesto 11 vuotta) ja iän
ja sukupuolen suhteen kaltaistetut “terveet” kontrollihenkilöt (keskimääräinen ikä
49.7 vuotta). Kontrolliryhmä kerättiin potilaiden avulla. Kontrollihenkilöistä 68%
vastasi osallistumiskutsuun ja 99 kontrollihenkilöä hyväksyttiin tutkimukseen.
Pitkittäistutkimus käsitti 62 perättäistä alle 65-vuotiasta tuoretta tautia sairastavaa
potilasta, joilla oireiden kesto oli ≤ 24 kuukautta ja jotka eivät tutkimuksen sisäänottovaiheessa olleet käyttäneet antireumaatteja tai kortikosteroideja.
Potilaiden ja kontrollien kyselylomakkeisto sisälsi yleisen terveyteen liittyvän
elämänlaatumittarin NHP:n, itseraportoidun koetun yleisen terveyden arvion sekä
demografisia ja sosioekonomisia tietoja. Potilaat täyttivät myös “tautispesifisen”
toimintakykyä mittaavan HAQ:n. Kaikille potilaille tehtiin kliininen tutkimus. Taudin kesto, antireumaattien ja kortikosteroidien käyttö sekä reumatekijä tarkistettiin
potilastietokannasta. Pitkittäistutkimuksessa tiedot elämänlaadusta, toimintakyvystä ja DAS28 mittarilla arvioidusta taudin aktiviteetista kerättiin lähtötilanteessa, 6
kuukauden, 1, 2, 5 ja 10 vuoden käyntien yhteydessä. Käsien ja jalkaterien röntgenmuutokset arvioitiin lähtötilanteessa ja 10 vuoden kohdalla käyttämällä Larsenin
scorea. NHP:n ja HAQ:n sisältö ja NHP:n tulokset arvioitiin ICF- viitekehyksessä.
Tutkimuksen tulokset osoittavat, että nivelreumaa sairastavien potilaiden elämänlaatu on laaja-alaisesti heikentynyt erityisesti kivun, liikkumisen, tarmokkuuden ja unen NHP- ulottuvuuksissa. Huonontunut elämänlaatu liittyy sekä nivel109

reuman varhaisvaiheeseen että pitkäkestoiseen nivelreumaan. Terveyteen liittyvä
elämänlaatu voi kuitenkin korjaantua, ainakin tuoreessa taudissa perinteisillä antireumaateilla hoidetuilla potilailla.
ICF- viitekehyksssä NHP kattaa laajemman spektrin ICF- kategorioista kuin
HAQ. NHP- väittämät voidaan liittää mielen toimintoja sisältävään ICF- kategoriaan, suoritukset ja osallistuminen osa-alueeseen sekä ympäristötekijöitä kuvaavaan
osa-alueeseen kun taas HAQ- väittämät kuuluvat lähes yksinomaan ICF:n suoritukset osa-alueelle.
Tutkimuksen tulokset korostavat kliinisessä hoidossa potilasnäkökulman huomioimisen tärkeyttä, jonka arvioimiseen NHP on sopiva instrumentti.
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10 Conclusions
The main conclusions corresponding to the presented aims of the study are
summarized as follows:
1.

2.

3.

4.

In the cross-sectional analysis, the patients with longstanding RA had a
statistically significantly poorer HR-QoL in the NHP dimensions for mobility,
pain, energy and sleep than the control subjects. The ICF approach revealed a
similar result, the patients´ HR-QoL was decreased in all categories except for
emotional function and interpersonal relationships.
Poorer HR-QoL in the NHP dimensions for mobility, pain, energy and sleep
showed a statistically significant linear association with poorer HAQ disability
levels in patients with longstanding RA.
In the 10-year follow-up of early RA patients, all NHP dimensions except social
isolation displayed statistically significant improvements. Similarly the ICF
assessment exhibited significant HR-QoL improvements for sleep functions,
sensation of pain and for subcategories of walking and walking and moving.
Instead, only minor improvements were seen in the categories of energy and
drive functions, emotional functions and the subcategories of maintaining a
body position and changing body position. The changes of HR-QoL seen in the
NHP and in the ICF categories were most prominent during the first six months
after diagnosis, paralleling the HAQ changes. The changes of disease activity
were significantly associated with those of NHP energy, pain and emotional
reaction. Disease duration was related especially to the NHP pain and mobility.
A statistically significant linear trend to better HR-QoL for the NHP pain,
energy and mobility from the lowest to highest treatment response level
measured by the EULAR (DAS28) criteria was found at six months from
disease onset in the patients managed by a multidisciplinary team. The patients
with no treatment response had the poorest HR- QoL in the NHP dimensions
for pain and emotional reaction at baseline.
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Appendices
Appendix 1
NHP- terveysprofiili
Alla on lueteltu joitakin vaivoja, joita ihmisillä voi olla päivittäisessä elämässään.
Käykää luettelo läpi ja merkitkää rasti kyllä- ruutuun kaikkien niiden vaivojen
kohdalle, joita teillä tällä hetkellä on. Merkitkää rasti ei- ruutuun aina kun teillä ei
ole kyseistä vaivaa.

Olkaa hyvä ja vastatkaa jokaiseen kysymykseen.
Kyllä
1

Olen koko ajan väsynyt (45.6*)

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Minulla on kipuja öisin (15.6*)
Käytän lääkkeitä päästäkseni uneen (28.9*)
Asiat masentavat minua (9.2*)
Asennon vaihtaminen on minulle tuskallista (9.1*)
Hermoni ovat kireällä (9.0*)
Tunnen itseni yksinäiseksi (16.4*)
Pystyn kävelemään vain sisätiloissa (15.6*)
Minulla on sietämättömiä kipuja (21.1*)
Minun on vaikea kumartua (8.2*)
Kaikki asiat vaativat ponnistelua (29.6*)
En pysty lainkaan kävelemään (23.4*)
Herään hyvin aikaisin aamulla (6.9*)
Olen unohtanut, millaista on nauttia elämästä (12.1*)
Minun on vaikea lähestyä ihmisiä (17.1*)
Minulla on kipuja kävellessäni (10.3*)
Päivät tuntuvat matelevan (6.2*)
Minun on vaikea nousta ja laskeutua portaita tai
askelmia (11.5*)

Ei
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Mikäli olette epävarma siitä, onko vastauksenne kyllä vai ei, merkitkää se
vaihtoehto, joka mielestänne on tällä hetkellä totuudenmukaisempi.
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Minun on vaikea kurottaa esineitä (6.4*)
Menetän nykyään malttini herkästi (8.0*)
Makaan valveilla suurimman osan yöstä (26.0*)
Minusta tuntuu kuin olisin menettämässä hallintani
(13.8*)
Minulla on kipuja seistessäni (8.8*)
Minusta tuntuu, että en ole kenellekään läheinen (23.4*)
Minun on vaikea pukea itseäni (14.8*)
Voimani loppuvat nopeasti (24.8*)
Minun on vaikea seistä pitkään (esim. tiskipöydän
ääressä, linja-autoa odotelleessa) (9.0*)
Minulla on jatkuvia kipuja (19.9*)
Minun on vaikea päästä uneen (18.1*)
Minusta tuntuu, että olen vaivaksi ihmisille (21.5*)
Huolet pitävät minut valveilla öisin (14.2*)
Minusta tuntuu, että elämä ei ole elämisen arvoista
(17.4*)
Nukun huonosti öisin (20.1*)
Tarvitsen apua kävellessäni ulkona
(esim. kävelykeppiä tai taluttajaa) (11.1*)
Tunnen kipuja kulkiessani ylös ja alas portaita ja
askelmia (6.1*)
Herään masentuneena (10.1*)
Minun on vaikea tulla toimeen ihmisten kanssa (21.5*)
Tunnen kipuja istuessani ( 9.1*)

* Finnish weights for the items added to the questionnaire
©PJK (1991) Finland
The NHP questionnaire and the Finnish weights for the items are not permitted to
copy from this thesis without the permission of the copyright-owners.
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Appendix 2
Asiakaskysely reumapotilaille *
Alla on joukko kysymyksiä, joiden vastaamiseen toivomme Sinun suhtautuvan
myönteisesti. Kyselyllä kartoitetaan reumasairauteesi liittyviä asioita ja terveydentilaasi. Kyselyssä Sinun henkilöllisyytesi säilyy tuntemattomana.
Ympyröikää seuraavista kysymyksistä se vaihtoehto, joka parhaiten kuvaa Sinun
tilannettasi. Jos kysymyksessä on annettu vastaukselle tyhjä tila, niin kirjoittakaa
vastaus annettuun tilaan.

1. Ikä

__________ vuotta.

2.Mikä on asuinkuntanne ? ________________________
3. Sukupuoli:

1 = mies

2 = nainen

4. Siviilisääty
1 = naimaton
2 = naimisissa / avoliitossa
3 = eronnut tai asumuserossa
4 = leski
5. Peruskoulutus
1 = kansakoulu (tai vähemmän)
2 = keskikoulu tai peruskoulu
3 = ylioppilas
6. Ammattikoulutus:
1 = ei ammattikoulutusta
2 = ammatti- tai muita kursseja
3 = ammattikoulu tai vastaava
4 = opistotason ammatillinen tutkinto
5 = korkeakoulututkinto
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7. Mikä on ammattinne? Jos olette eläkkeellä, merkitkää entinen ammattinne.
Jos olette kotiäiti, merkitkää miehenne ammatti.
1 = maatalousyrittäjä
2 = muu yrittäjä
3 = ylempi toimihenkilö
4 = alempi toimihenkilö
5 = työntekijä
6 = muu, mikä _______________________________
8. Oletteko tällä hetkellä :
1 = kokopäivätyössä
2 = osa-aikatyössä
3 = työtön tai lomautettu
4 = kotiäiti (tai koti-isä)
5 = opiskelija
6 = sairaslomalla
7 = kuntoutustuella
8 = työkyvyttömyyseläkkeellä
9 = vanhuuseläkkeellä
9. Jos olette työkyvyttömyyseläkkeellä , johtuuko työkyvyttömyytenne
1 = ensisijaisesti
reumasairaudestanne
2 = ensisijaisesti muusta
sairaudesta
10. Kuinka suuret ovat käytettävissä olevat tulonne kuukaudessa verojen vähentämisen
jälkeen? Huomioikaa kaikki tulot esim. asumistuet, hoito- ja vammaistuet,
lapsilisät yms.
1 = alle 5000
mk
6 = 15.001–17.500 mk
2 = 5001–7500
mk
7 = 17.501–20.000 mk
3 = 7501–10.000 mk
8 = yli 20.000
mk
4 = 10.001–12.500 mk
5 = 12.501–15.000 mk
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11. Kuinka kuvaatte toimeentuloanne ottaen huomioon myös omistamanne
varallisuuden ?
1 = erittäin hyvä
2 = hyvä
3 = melko hyvä
4 = huono
5 = erittäin huono
12. Onko Teillä nivelreuman lisäksi muita pitkäaikaisia sairauksia ?
1 = kyllä. Jos vastasitte kyllä, niin mitä sairauksia?
__________________________________________
__________________________________________
2 = ei
13. Onko Teitä koskaan leikattu nivelreuman vuoksi
1 = kyllä. Arvioikaa, kuinka monta kertaa on leikattu
reuman vuoksi _________ kertaa.
2 = ei
14. Onko Teillä tekoniveliä ?
1 = kyllä. Montako polven ja lonkan tekoniveltä Teillä on
yhteensä?
________ kappaletta
2 = ei

KIITOS VAIVANNÄÖSTÄ !!

* Verrokeilta kysyttiin samat kysymykset kuin potilailta lukuun ottamatta
kysymyksiä 9, 12, 13 ja 14.
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Appendix 3
The items of NHP with linkage to the domains and categories of ICF with individual
codes.
Item of NHP

ICF code #

CF

ICF

domain

category

Energy and drive

Energy:
I`m tired all the time

b1300

Mental functions

Everything is an effort

b1300

“

“

I soon run out of energy

b1300

“

”

b1341

”

Sleep functions

e1101

Products and

Products and substances

technology

for personal consumption

b1343

Mental functions

Sleep functions

a4150

Mobility

Maintaining a body position

I sleep badly at night

b1343

“

Sleep functions

It takes me a long time to get

b1341

”

”

b1342

”

”

b289

Sensory functions

Sensation of pain

functions

Sleep:
I take tablets to help me sleep

I lie awake for most of the night

sleep
I´m waking up in the early hours
of the morning
Pain:
I have unbearable pain

and pain
I`m in constant pain

b289

”

“

I have pain at night

b289

”

“

I`m in pain when i walk

b280

”

“

a4509

Mobility

Walking

a280

Sensory functions

Sensation of pain

I`m in pain when I`m sitting

and pain

I find it painful to change

a4153

Mobility

Maintaining a body position

b280

Sensory functions

Sensation of pain

position

and pain
a4109

Mobility

Changing basic body
position

I`m in pain when I`m standing

b280

Sensory functions

Sensation of pain

and pain
a4154
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Mobility

Maintaining a body position

I`m in pain when going up and

b280

down stairs or steps

Sensory functions

Sensation of pain

and pain
a469

Mobility

Walking and moving

Emotional reaction:
I feel that life is not worth living

Not covered by the
ICF

Worry is keeping me awake

b1348

Mental functions

Sleep functions

at night
b1522

“

Emotional functions

I feel as I`m loosing control

b1521

”

“

I have forgotten what it`s like to

b1522

”

”

I wake up feeling depressed

b1522

”

”

Things are getting me down

b1522

”

”

I`m feeling on edge

b1522

”

I lose my temper easily these

b1521

”

”

b1529

”

”

p720

Interpersonal

enjoy myself

days
The days seem to drag
Social isolation:
I feel there is nobody I am
close to

Complex interpersonal

interactions and

interactions

relationships
I`m finding it hard to get on with

p720

”

”

people
I feel I am a burden to people

Not covered by the
ICF

I`m finding it hard to make

p7200

contact with people

Interpersonal

”

interactions and
relationships

I feel lonely

b1528

Mental functions

Emotional functions

Mobility:
I`m unable to walk at all

a 4508

Mobility

Walking

I can only walk about indoors

a 4500

Mobility

Walking

I find it hard to dress myself

a 5408

Self-care

Dressing

I have trouble getting up and

a469

Mobility

Walking and moving

a4508

Mobility

Walking

e1208

Products and

Products and technology for

technology

personal use in daily living

down stairs or steps
I need help to walk about
outside
(e.g walking aid)
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I find it hard to stand for long

a4158

Mobility

Maintaining a body position

a4105

Mobility

Changing basic body

(e.g. waiting for a bus)
I find it hard to bend

position
I find it hard to reach for things

a4452

Mobility

# b: body function, a: activity, p: participation, e: environment
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Hand and arm use

Appendix 4
The items of HAQ with linkage to the domains and categories of ICF with individual
codes.
HAQ question

ICF

ICF

ICF

code #

domain

category

a540

Self –care

Dressing

a5408

Self- care

Dressing

- Shampoo your hair?

a5100

Self –care

Washing onself

- Get in or out of bed?**

a4100

Mobility

Changing basic body

Are you able to:
- Get your clothes out of the closet and
drawers?*
- Dress yourself including handling of
closures (buttons, zippers, snaps)

position
- Stand up from a straight chair without

a4103

Mobility

Changing basic body

- Cut your meat?

a550

Self- care

Eating

- Lift a full cup or glass to your mouth?

a4300

Mobility

Lifting and carrying

using your arms for support?

position

objects
- Open a new milk carton?**

a550

Self-care

Eating

- Walk outdoors on flat ground?

a4502

Mobility

Walking

- Climb up five steps?**

a4551

Mobility

Moving around

- Wash and dry your entire body?

a5101

Self-care

Washing oneself

a5102

Self-care

Washing oneself

- Use the bathtub? *

a4551

Mobility

Moving around

- Turn faucets on and off?

a4402

Mobility

Fine hand use

- Get on and off the toilet?

a4103

Mobility

Changing basic body
position

- Comb your hair?*

a5202

Self-care

Caring for body parts

- Reach and get down a 5lb. bag of sugar

a4452

Mobility

Hand and arm use

a4458

Mobility

Hand and arm use

a4105

Mobility

Changing basic body

a4400

Mobility

Fine hand use

- Open push-button car doors?

a4451

Mobility

Hand and arm use

- Open jars which have been

a4458

Mobility

Hand and arm use

a4400

Mobility

Fine hand use

which is above your head?
- Bend down to pick up clothing
from the floor?**

position

previously opened?
- Use a pen or pencil?*
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- Get in and out of a car?**

a4108

Mobility

Changing basic body

- Drive a car ( for reason other than

p4751

Mobility

Driving

- Run errands and shop ?

p6200

Domestic life

Acquisition of goods

- Do chores such as vacuuming or

p6402

Domestic life

Doing housework

p6505

Taking care

Caring for household

for plants,

objects

position
arthritis I do not drive ___ )?*
and s rvices

yard works?**

indoors and
outdoors
# a: activity, p: participation
*

The items found only in the HAQ version used in the cross-sectional studies I, II

** The items found only in the HAQ version used in the longitudinal studies III, IV
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Appendix 5
The data of clinical examination and structural questionnaires with linkage to domains
and categories of ICF with individual codes.

Variable

ICF

ICF

ICF

code #

domain

category

s73021

Structure of hand

Joints of hand and

s75011

Structure of lower leg

Knee joint

s73001

Structure of upper

Elbow joint

Clinical examination:
Swollen and tender joints
(DAS28 )

fingers

extremity
s7201
s73011

Structure of shoulder

Joints of shoulder

region

region

Structure of upper

Wrist joint

extremity
Small joints of the hands and feet

s73021

Structure of hand

Joints of hand and
fingers

(Larsen score)
s75021
s73011

Structure of ankle and

Ankle joint and joints

foot

of foot and toes

Structure of upper

Wrist joint

extremity
ESR ( mm/hr)

b4308

Functions of the

Haematological

cardiovascular,

system functions

haematological,
immunological
and respiratory systems
RF

b4358

”

Immunological
system functions

DMARDs and corticosteroids

e1101

Products or substances

Drugs

for personal
consumption
Disease duration of RA

pf

Not covered by the ICF

Structural questionnaires:
General health

nd

VAS pain

b280

Sensory functions and

Sensation of pain

pain
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School education

p820

Major life areas

Education

Vocational training

p825

”

”

Higher education

p830

”

”

Vocational courses

p839

”

”

The unemployed

p8450

“

Acquiring, keeping

Self-employment

p8500

Major life areas

Remunerative

Part-time employment

p8501

”

“

Full-time employment

p850

”

“
”

and terminating a job
employment

Other employment situation

p8509

”

Non-remunerative employment

p855

”

”

Personal economic resources

p8700

”

Economic

Self-assessed financial situation

p870

”

”

pf

Not covered by the ICF

self-sufficiency

Marital status:
Married/ cohabiting
Single
Widowed
Divorce

# s: body structure, b: body function, e: environmental factor, pf: personal factor, p: participation
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