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Abstract

Rheumatoid arthritis (RA) is a chronic disease with an enormous impact on patients’ quality of life. The Rheumatoid Arthritis
Quality of Life (RAQoL) questionnaire is a disease-specific measure of QoL for individuals with rheumatoid arthritis. Our
aim was to adapt and validate the RAQoL for use in Bulgaria. The development of a new language version of the RAQoL
consisted of three stages: translation, field testing and psychometric evaluation. The dual-panel methodology, requiring two
independent panels of Bulgarian speakers, was applied to translate the UK English version of the RAQoL into Bulgarian.
Face and content validity of the translated questionnaire were assessed through cognitive debriefing interviews. Lastly, the
RAQoL was administered on two occasions to a random sample of RA patients to evaluate reliability and validity. At the first
occasion, the SF-36 was also administered for use as a comparator scale. The RAQoL was successfully adapted into Bulgarian
and considered easy to understand, acceptable and comprehensive by RA patients. A psychometric study demonstrated that
the new language version has excellent internal consistency (Cronbach’s alpha coefficients =0.93 and 0.94) and test-retest
reliability (a Spearman’s rank correlation coefficient=0.97). Convergent validity was established by correlating scores on
the RAQoL with a comparator measure, the SF-36. A strong correlation between RAQoL scores and the physical function-
ing section of the SF-36 was observed. Known group validity was established by the ability of the measure to distinguish
between subgroups of patients, who differed according to their perceived general health, disease severity (p <0.001) and
whether they were experiencing a flare-up (p <0.01). The new language version is recommended for use in future research
studies, clinical trials and routine practice with Bulgarian RA patients.
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Introduction

Rheumatoid arthritis (RA) is a chronic progressive disease,
characterised by pain, stiffness, swelling, and tenderness of
the synovial joints. The condition ultimately results in joint
' destruction, disability and impaired quality of life (QoL)
?}1;2?2“91' carch [1, 2]. RA affects approximately 0.8—1% of the worldwide

v galen-research.com population, with approximately 29,711 people (0.48%) in
Bulgaria living with the condition [3].

The prevalence and incidence rates of RA are increas-
ing globally, with overall occurrence of RA between two
and four times greater in women than men [4, 5]. Approxi-
' Medical University of Sofia, Sofia, Bulgaria mately, one-third of those affected by RA stop working
within 2 years of onset of the disease [6]. Since there is
no cure for RA, the aim of treatment is to improve quality
of life by slowing the progression of the condition and
effectively managing the symptoms. It is essential that
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appropriate instruments are adopted to accurately meas-
ure QoL and, in turn, to assess whether new and exist-
ing therapies and treatment strategies are of value to the
patient [5]. The Rheumatoid Arthritis Quality of Life scale
(RAQoL) is a disease-specific patient-reported outcome
measure (PROM) that is capable of measuring the value
of treatment from the patient’s perspective. The RAQoL
is patient-centric, meaning it only assesses relevant issues
that patients consider most pertinent to their experience
of living with RA. The measure was developed simulta-
neously in the UK and the Netherlands. It consists of 30
questions with dichotomous yes/no answers, with the total
score ranging from 0 to 30 [7, 8].

The content of the RAQoL was derived from in-depth
qualitative interviews with RA patients. The interviews
explored the impact of RA and its treatment on day to day
life and were guided by the interviewee. The conceptual
model underlying the RAQoL is the needs-based model of
QoL. This postulates that QoL is determined by the abil-
ity of an individual to satisfy their basic human needs [9].
QoL is considered poor where few needs of these needs
are met. This model has been used in the development of
over 30 disease-specific PROMs, including measures for
other rheumatic diseases such as ankylosing spondylitis,
osteoarthritis, psoriatic arthritis and systemic lupus ery-
thematosus [10-13].

The RAQoL is available in 37 languages, including the
original UK English and Dutch versions. Twenty-seven of
these language versions have been fully validated, all of
which demonstrate excellent psychometric properties (see
for example 14—17). The measure has been included as an
end point in numerous clinical trials to assess the value
patients gain from pharmaceutical and non-pharmaceutical
interventions [18, 19]. The RAQoL has also been adopted
in a wide range of correlational and nonexperimental stud-
ies [20].

Until now, a Bulgarian version of the RAQoL has not
been available for use in routine clinical practice, research
studies or international clinical trials. Therefore, the aim
of the current study was to adapt and validate the RAQoL
questionnaire for use in Bulgaria.

Methodology

The development of a new language version of the RAQoL
consisted of three stages: translation, field testing and
psychometric evaluation. All procedures performed in
the study are in accordance with standards of the Human
Research Ethics Committee of the University Clinical
Hospital “St. Ivan Rilski”, (approval reference number
No.1/03.06.2019).
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Translation

The dual-panel methodology recommended by Hunt et al.
was used to translate the UK English version of the RAQoL
into Bulgarian. This method does not require back-trans-
lation [21]. Two independent panels of native Bulgarian
speakers were required. First, a bilingual panel was held that
consisted of professional individuals (teacher, writer, engi-
neer, lawyer, biologist, transport manager), who were fluent
in English. Their role was to work collaboratively to provide
an initial translation into Bulgarian, focusing on conceptual
rather than linguistic equivalence. A panel of monolingual
individuals of a lower education level were then presented
with the translated questionnaire. Their task was to evaluate
the items and instructions in terms of comprehension and
acceptability. The group was asked to comment on whether
the translations were expressed in common, everyday lan-
guage and to amend the phrasing or choice of words, where
necessary. The panels were chaired by the same modera-
tor whose role was to ensure that all panel members had
the opportunity to express their opinion and to encourage
panel members to reach consensus on the most appropriate
translations. A representative from the research company
that developed the RAQoL was also present to guide the
process and ensure that the precise meaning of the items was
retained in the translations.

Cognitive debriefing interviews

Semi-structured interviews were conducted to assess the face
and content validity of the translated questionnaire. Individ-
uals with RA were asked to take part in a one-to-one, cogni-
tive debriefing interview (CDI). Participants completed the
questionnaire in the presence of an interviewer who noted
any difficulties or hesitation. The participants were asked
to discuss the reason for any observed difficulties after they
had completed the questionnaire. Lastly, participants were
invited to comment on whether the items were applicable,
relevant and comprehensive, and whether any important
aspects of their experience were not covered by the ques-
tionnaire. Based on the participants’ feedback, modifications
could be made to the questionnaire at this stage.

Psychometric evaluation

A psychometric study was conducted in which a question-
naire pack was administered to relevant respondents on two
occasions. The purpose of this was to evaluate the psycho-
metric properties (reliability and validity) of the new lan-
guage version. Patients with RA were selected randomly
and invited to participate as they attended their routine
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appointments in the Clinic of Rheumatology of the Uni-
versity Hospital “St. Ivan Rilski”, Medical University of
Sofia. The RAQoL was completed twice, with approximately
14 days between the administrations. At the first administra-
tion, participants also completed a comparator questionnaire,
the 36-item Short Form Health Survey (SF-36) [22]. The
SF-36 is a generic measure of health status and is comprised
of eight sections. Relevant demographic and clinical data
was also collected. All participants were allocated an ID
number to ensure anonymity.

Statistical analysis

Responses to the completed questionnaires were entered into
an electronic database and non-parametric statistical analy-
ses were conducted using SPSS (version 21.0). The distri-
butional properties of the Bulgarian RAQoL questionnaire
were investigated through descriptive statistics (median and
interquartile range [IQR]). Floor and ceiling effects were
also assessed.

Internal consistency was assessed by Cronbach’s alpha
coefficients. Alpha measures how closely related a set of
items are. A low alpha (below 0.7) suggests that the items
are not sufficiently interrelated to create a scale [23].

The test-retest reliability of a measure is an estimate of
its reproducibility over time under stable conditions. Scores
obtained on two separate occasions were correlated using
Spearman’s rank correlation coefficient. A minimum value
of 0.85 is required to demonstrate that the measure produces
low random measurement error [24].

Construct validity was assessed by determining the con-
vergent validity and known-group validity of the new lan-
guage version. To examine convergent validity, the level of
association between scores on one scale and those on a com-
parator scale that measure the same or a related construct is
assessed. In this study, the SF-36 was used as a comparator
instrument. In contrast to the RAQoL, a higher score on the
SF-36 is more favourable and indicates better health sta-
tus. Correlations between scores on the RAQoL and SF-36
sections were calculated using Spearman’s rank correlation
coefficients [21].

Known-group validity is demonstrated by the ability of a
measure to discriminate between groups of individuals that
differ according to some known variable. The factors used
for investigation in this study were perceived general health
(poor/fair/good/excellent) and perceived RA severity (mild/
moderate/quite severe/very severe). RAQoL scores were
also compared by age group (above median versus below
median) to examine whether any differences in QoL were
observed between older and younger patients. To test for dif-
ferences in RAQoL scores between groups, non-parametric
statistical tests for independent samples were applied.

Results
Translation

The bilingual panel consisted of three male and three female
Bulgarian professionals, aged between 32 and 54 years,
who were fluent in English. On the whole, the panel had no
major difficulties in providing translations for the items and
instructions. The items that evoked discussion were those
in which more than one translation was suggested. It was
decided that all alternatives would be presented to the lay
panel for consideration. For example, the panel informed
that there are two words that can be used for ‘activities’
in the item ‘I am unable to join in activities with family or
friends’. The bilingual panel agreed that both translations
should be retained for the lay panel to decide on the most
natural and appropriate expression.

The lay panel consisted of three male and three female
participants, aged between 28 and 51 years. The panel
members were able to reach a consensus on all items that
had more than one translation. For the remaining items, all
except two were easily understood and considered to be
clear, natural expressions. The lay panel made changes to
two items to simplify the phrasing, resulting in an expression
that more closely reflected everyday speech.

Cognitive debriefing interviews

CDIs were conducted with eight female and two male
RA patients. The age of the sample ranged between 37 to
59 years and most patients were either in full-time or part-
time employment. All individuals had a clear understanding
of the purpose of the interview and had no issues complet-
ing the questionnaire. The mean time taken to complete the
RAQoL was 4.4 min (SD=2.2; range = 1-9 min). All items
except one were well received and considered relevant and
appropriate. A literal translation was preferred for the item
‘I am unable to join in activities with my friends or family’
and so the translation was changed from ‘I cannot’ to ‘I am
unable’. This decision was made to avoid potential issues
with responding arising from the inclusion of the negation
‘I cannot’. Overall, patients considered the questionnaire to
be easy to understand, comprehensive and reflective of their
experience of RA.

Psychometric evaluation

The psychometric study included 51 patients with RA.
Demographic and disease information of the sample is
presented in Table 1. Descriptive statistics for the RAQoL
and SF-36 sections and correlations between RAQoL and
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Table 1 Demographic and disease information of the sample (n=51)

Age (years)
Mean (SD) 58.4 (11.8)
Range 28.8-78.5
Duration of RA (years)
Mean (SD) 10.2 (11.1)
Range 1-40
Gender n %
Male 9 17.6
Marital status
Married/living as married 35 68.6
Divorced 6 11.8
Widowed 6 11.8
Single 4 7.8
Work status
Full-time 21 41.2
Part-time 3 59
Retired 19 37.3
Homemaker 1 2.0
Retired due to illness 1 2.0
Long-term sick leave 2 39
Unemployed 4 7.8
Perceived general health
Excellent 2 3.9
Good 20 39.2
Fair 24 47.1
Poor 5 9.8
Perceived disease severity
Mild 4 7.8
Moderate 23 45.1
Quite severe 21 41.2
Very severe 3 59
Flare-up
Yes 23 45.1

SF-36 score are displayed in Table 2. No floor or ceiling
effects were observed for the RAQoL, suggesting that the
questionnaire is well targeted to RA patients. However, ceil-
ing effects were observed for the physical role limitations,
emotional role limitations and social functioning sections
of the SF-36—with a quarter of the sample obtaining the
maximum possible score on the latter section.

Internal consistency and test-retest reliability

The RAQoL demonstrated high internal consistency at both
administrations. Cronbach’s alpha coefficients of 0.93 and
0.94 were obtained at the first and second administration,
respectively. A Spearman’s rank correlation coefficient of
0.97 was achieved, indicating high test-retest reliability.

@ Springer

This suggests that the questionnaire produces low levels of
random measurement error.

Convergent validity

The correlations between scores on the RAQoL and SF-36
sections are shown in Table 2. RAQoL scores were most
strongly correlated with the Physical functioning section of
the SF-36. Strong correlations were also observed between
scores on the RAQoL and the mental health and vitality
sections, demonstrating that multiple factors influence QoL
in RA.

Known-group validity

Median RAQoL scores for groups of patients who differed
according to their perceived general health, perceived RA
severity and presence of a flare-up are illustrated in Fig. 1.
Significant differences were observed between patients
grouped in this way, such that patients who considered
their general health to be “fair/poor” had significantly
worse RAQoL scores than patients who rated their health
as “excellent/good” (p <0.001). Patients who rated their
disease severity as “quite severe/very severe” also obtained
significantly higher scores on the RAQoL (p <0.001), as did
those experiencing a flare-up (p <0.01).

Descriptive statistics showed that older patients
(Mdn=17; Q1-Q3=8.5-21.5) scored higher on the RAQoL
than younger patients (Mdn =10; Q1-Q3=5-19). However
a Mann—Whitney U test found that this difference was not
statistically significant (p=0.14).

Discussion

The RAQoL was successfully adapted into Bulgarian
using the dual-panel approach. This methodology has been
adopted in the generation of all official language versions
of needs-based QoL measures. The Bulgarian RAQoL was
considered to be easy to understand, acceptable and compre-
hensive by relevant respondents. The study revealed that the
Bulgarian RAQoL is a reliable and valid measure. The new
language version possesses the appropriate psychometric
properties to become a valuable tool in the global RA com-
munity for measuring QoL and evaluating treatment strate-
gies in terms of what matters most to patients.

The psychometric properties, including internal consist-
ency, test—retest reliability and construct validity, are in line
with the results of previous studies that have validated new
language versions of the RAQoL [14-17]. In the present
study, a strong correlation was observed between scores
on the RAQoL and the physical functioning section of the
SF-36, demonstrating the importance of this factor on QoL
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Table 2 Descriptive statistics and correlations between RAQoL and SF-36 section scores
n Median Q1-Q3 Min—-max % Scoring min % Scoring max Correlation
with RAQoL
RAQoL (Time 1) 51 11 7-21 0-30 2 2
SF-36 sections (Time 1)
Physical functioning 51 50 35-75 5-95 0 0 -0.81*
Physical role limitations 51 50 25-75 0-100 9.8 15.7 —0.65%
Bodily pain 51 41 22-62 0-100 9.8 39 -0.63*
General health 51 47 30-62 0-0.92 2 0 —0.60*
Vitality 51 50 31.3-68.8 0-100 2 7.8 -0.70*
Social functioning 51 62.7 50-100 0-100 2 25.5 —0.60%
Emotional role limitations 51 50 33.3-83.3 0-100 39 15.7 -0.67*
Mental health 50 65 42.5-80 10-100 0 9.8 -0.72%
RAQoL (Time 2) 51 11 6-21 0-30 39 39
Participants with missing data were excluded from the analyses
RAQoL Rheumatoid Arthritis Quality of Life questionnaire, SF-36 36-Item Short Form Health Survey
Correlation is significant at p <0.001
Fig. 1 Mean RAQOL scores py p<0.001* p<0.001%* p<0.01*
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in RA. Psychometric studies of the Serbian and Estonian
RAQoL both showed similar findings [14, 17], reporting
strong correlations between scores on the RAQoL and
physical mobility section of the Nottingham Health Profile
(NHP; [25]). The presence of ceiling effects for three of
the SF-36 sections suggests that the instrument is not well
targeted to RA patients, unlike the RAQoL. It is question-
able whether the SF-36 should be used in studies of RA
patients, considering other psychometric studies have shown
the physical role limitations, emotional role limitations and

social functioning sections to have large ceiling effects in
RA samples [26-28]. Known group validity of the Bulgarian
RAQoL was established by showing that the new language
version was capable of detecting meaningful differences.
Comparison of scores by age group revealed that older
patients did not report significantly worse QoL compared to
younger patients, despite obtaining higher average scores on
the RAQoL. Closer inspection of the descriptive statistics
showed that there were no marked differences in the vari-
ability of scores between the two groups. Therefore, it is not

@ Springer



2082

Rheumatology International (2020) 40:2077-2083

surprising that a statistically significant difference was not
found in RAQoL scores. Previous psychometric studies have
reported mixed findings on the association between QoL
scores on needs-based measures and demographic factors
(see for example [29-31]). Further research is required to
understand what may have contributed to the differences in
these results.

The SF-36 is an example of a generic PROM that is still
frequently used to measure ‘QoL’ in RA patients. However,
researchers still fail to distinguish between Health-Related
Quality of Life (HRQL) and needs-based QoL. It is assumed
that these outcomes can be used interchangeably, which is
problematic considering the different types of outcome are
relevant to different audiences. PROMS that measure HRQL
predominantly assess symptoms and/or functional limita-
tions and are of primary interest to clinicians, as opposed
to the patient.

Therefore, complementary outcome measures are
required to assess different types of outcome. The RAQoL is
the only available tool for patient-centric QoL. measurement
in RA. Since the measure was derived from qualitative inter-
views with RA patients, all items are relevant to respondents.
It has been well established that generic PROMs are not
as comprehensive and relevant as disease-specific PROMs
[32]. Research has also demonstrated that generic PROMs
have inferior psychometric properties and are less sensitive
to change compared to disease-specific PROMs [33-36]. A
review detailing the use of RAQoL revealed that the meas-
ure has been shown to be capable of detecting the impact of
clinical and non-clinical interventions [20].

Although the psychometric study sample was representa-
tive of the gender differences in the RA population, it was
not appropriate to compare RAQoL scores by gender. A
larger sample size is required to investigate whether sig-
nificant differences in QoL between males and females are
observed in a Bulgarian RA sample. Another limitation of
the current study is that it was not possible to assess the
responsiveness of the Bulgarian RAQoL. This is because an
intervention study is required to evaluate if the new language
version is capable of detecting change over time. Outcome
measures should be sensitive to change if they are to be
included in clinical trials. It is expected that the RAQoL
would be capable of detecting true changes in QoL, given
its excellent psychometric properties.

Conclusions
The current study demonstrated that the Bulgarian RAQoL

is a valid and reliable measure of QoL in RA patients. The
new language version can be used as an outcome measure

@ Springer

in international research studies and clinical trials. The
RAQOoL can also be applied in routine clinical practice to
monitor QoL of RA patients in Bulgaria.
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