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(NHP)7, the Short Form Health Survey�36 (SF�36)8 and
the EuroQoL9 are designed to compare health states
across different disease populations. For this purpose,
they must contain items that are applicable to a large va-
riety of disease conditions, and, thus, pay less attention
to issues that are of specific importance for patients
with RA. Consequently, generic measures used in RA
patients have reduced validity and sensitivity to clini-
cally relevant changes10.

The Rheumatoid Arthritis Quality of Life question-
naire (RAQoL) is a patient-centric assessment of QoL
specific to RA11. It was developed by researchers in the
UK and the Netherlands for use in clinical trials and for
monitoring individual patients in clinical practice. The
content of the RAQoL was derived from unstructured
qualitative interviews conducted with relevant patients11.

Since its development, the english version of RAQoL
has been successfully adapted into 36 languages and ful-
ly validated in 2412: Canada (English and French)13, Den-
mark14, Estonia15, Australia16, Serbia10, Sweden17-19, among
others20, in addition to the original UK and Dutch11 ver-
sions. RAQoL has been the most widely employed RA-
specific patient-centric Patient Reported Outcome Mea-
sure (PROM). All language versions of the RAQoL exhibit
high internal consistency, construct validity, internal va-
lidity, reliability and sensitivity to change12. 

An adapted Portuguese version of the RAQoL is
available21, but no formal evaluation of its psychomet-
ric properties and validation has been performed. 

MaterIal and Methods

saMple

Adult patients with RA diagnosis according to the EU-
LAR/ACR 2010 Rheumatoid Arthritis Criteria22 were
consecutively recruited from ten Portuguese Rheuma-
tology Departments, including the mainland and the
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IntroductIon

Rheumatoid arthritis (RA) is a chronic systemic au-
toimmune inflammatory disease, characterised by pain,
stiffness and swelling, leading to joint destruction, func-
tional disability, reduced quality of life and increased
mortality1. Therefore, RA has a major impact on se veral
domains of patients' lives including pain, fatigue, sleep,
emotional well-being and participation in social life,
significantly reducing their quality of life (QoL). In Por-
tugal, with an estimated prevalence of 0.7% in adult
population, RA is the second inflammatory muscu-
loskeletal disease with the greatest impact on patients’
QoL and ability to function2.

Over recent decades, the development of new drugs
and treatment strategies has significantly improved the
prognosis for RA patients3. As no curative treatment
exis ts, the goal is to achieve consistent abrogation of
inflammation as a means to halt disease progression,
li mit disability and achieve the ultimate aim of thera-
py: improving QoL1. The assessment of QoL of these
patients is recommended by several scientific socie -
ties4,5, as an outcome of utmost relevance in both re-
search and clinical practice6. 

Both generic and specific instruments are available
for measuring patient-reported outcomes in RA. Gene -
ric instruments such as the Nottingham Health Profile
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Azores archipelagos. Patients were contacted by tele-
phone or during clinical visits. Those who were able
to read and understand Portuguese and were willing to
provide informed consent were included in the study. 

ValIdatIon surVey 

Two hundred patients who agreed to participate re-
ceived an envelope by post, consisting of a letter ex-
plaining the purpose of the study, an informed con-
sent form, the Portuguese RAQoL, the NHP23, HAQ24

and a standardized questionnaire enquiring about so-
cio-demographic information and clinical aspects. Pa-
tients were asked to rate their self-perception of 1)
gene ral health status (“How would you describe your
gene ral health at the moment? Excellent, Good, Fair and
Poor”); 2) RA severity (“In general how severe would you
say your Rheumatoid Arthritis is? Mild, Moderate, Quite
Severe, Very Severe”) and 3) presence of flare symptoms
(“Are you currently having a flare up of your illness? Yes,
No”).

A pre-paid and addressed envelope was also sent to
allow the return of the documents to the respective
center. 

Patients who completed and returned the ques-
tionnaire in the first phase were sent a second enve-
lope, containing the Portuguese RAQoL approximate-
ly 2 weeks later. They were asked to complete the
RAQoL and return it as before.

statIstIcal analysIs 

Statistical analysis was carried out with SPSS software
for Windows, version 22. Continuous variables are
presented as mean (±SD) or median (IQR), as appro-
priate. Categorical variables are presented as propor-
tions. 

Internal consistency was evaluated using Cron-
bach's a coefficient. A result of a greater than 0.7 was
rated as "good"25.

Test-retest reliability (reproducibility) was assessed
by correlating RAQoL scores collected at the two admi -
nistrations (time 1 and time 2), using Spearman’s Rank
correlation coefficient. A correlation above 0.85 indi-
cated high instrument reproducibility26. Only patients
whose rating of RA severity remained stable were in-
cluded in this analysis.

Construct validity was assessed in terms of conver-
gent and known group validity. Convergent validity
was determined by correlating RAQoL scores with
those on the HAQ and the six NHP sections, using
Spearman's Rank correlation coefficient. Correlations

of 0.3-0.5 were considered "weak", 0.5-0.7 "mode -
rate", and greater than 0.8 as "strong". Known group
validity was determined by comparing the RAQoL
scores for different groups regarding self-perceived RA
severity, general health status and flare of arthritis
symptoms. For statistical analysis, Self-perceived RA
severity was dichotomized in “Mild/Moderate” and
“Severe/Quite Severe”, and self-perceived general
health status as “Good/Very good”, “Fair” and “Poor”.
Non-parametric tests for independent samples were
used (Mann-Whitney U test for two groups and
Kruskal-Wallis One-Way Analysis of Variance for three
or more groups). A p<0.05 was considered statistical-
ly significant in all analysis. 

ethIcs

The RAQoL validation study complied with the princi-
ples of the Declaration of Helsinki27. Informed consent
was obtained from all individual participants included
in the study. The study was approved by the National
Data Protection Commission (Proc. 9730/2017) and the
Ethics Committee of Centro Hospitalar e Universitário
de Coimbra (Proc. N. CHUC 124-17).

results 

saMple

From 200 RA patients contacted who were willing to
participate in the study, 178 (85.4% female, mean age
of 56.6 ±12.6 years and mean disease duration of 13.6
±10.6) years) returned the questionnaire on the first
occasion. Of these, 168 completed and returned the
second questionnaire, thus being included in the test-
-retest reliability analysis. Sociodemographic and cli -
nical characteristics are presented in Table I.

Most respondents (64.0%) assessed their overall
health as fair and their RA severity as moderate
(56.7%). When asked about the presence of a flare,
65.2% stated that they were not experiencing one at
time 1.    

Scores on the RAQoL ranged from 0 to 30, with a
median of 11 at both time points. No significant floor
or ceiling effects were observed - fewer than 5% of pa-
tients scoring the minimum or the maximum values.
RAQoL was shown to be practical, with a low rate of
missing data (3.9%).

Internal consIstency 

The Portuguese RAQoL had high internal consistency
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(Cronbach's a = 0.95) indicating adequate interrela-
tions between the items in the questionnaire.

test-retest relIaBIlIty

Reproducibility was high (r = 0.92), indicating low le -
vels of random measurement error. 

conVergent ValIdIty 

RAQoL correlated moderately with each of the sections

taBle I. socIodeMographIc and clInIcal 

characterIstIcs of the ra study saMple

Age (Years old), mean (SD) 56.6 (12.7)
Gender, n (%)

Male 26 (14.6)
Female 152 (85.4)

Disease Duration (years), mean (SD) 13.6 (10.6)
Geographical Area n (%)

North 31 (17.5)
Centre 66 (37.1)
South 61 (34.2)
Azores 20 (11.2)

Marital Status, n (%)
Married 121 (68.0)
Divorced 17 (9.6)
Widowed 22 (12.4)
Single 16 (9.0)

Work Status, n (%)
Full Time 65 (36.5)
Part-time 7 (3.9)
Retired 53 (29.8)
Homemaker 14 (7.9)
Retired due disease or Long-Term 27 (15.1)
Sick Leave
Unemployed 10 (5.6)

Patient-Perceived General Health, n (%)
Very Good 3 (1.7)
Good 27 (15.2)
Fair 114 (64.0)
Poor 31 (17.4)

Patient-Perceived RA Severity, n (%)
Mild 29 (65.2)
Moderate 101 (56.7)
Severe 37 (20.8)
Very Severe 8 (4.5)

Patient-Perceived Symptoms Flare, n (%)
Yes 53 (29.8)
No 116 (65.2)

of the NHP: physical mobility (r = 0.77) emotional re-
actions (r = 0.69), pain (r = 0.68) and energy level (r =
0.65), demonstrating the association between these di-
mensions. Low association was found with the sleep
section (r = 0.41). RAQoL scores correlated strongly
with the HAQ (r = 0.8). (Table II) 

The shared variance between these two measures
was 64%, indicating that they measure different but in-
terrelated types of outcomes. 

Known group ValIdIty 

No significant differences in RAQoL scores related to
gender or marital status were found. Older patients had
worse scores than younger patients (p <0.01). 

Patients who considered their RA “Quite Severe/Se-
vere” had significantly higher RAQoL scores than those
who considered their condition less severe (p <0.001).
Similarly, those with “Poor” general health had worse
QoL (p <0.001), as did those experiencing a flare of
symptoms at the time of evaluation (p <0.001). All these
findings demonstrate discriminant validity (Figu re 1).

dIscussIon

The Portuguese version of the RAQoL showed excellent
psychometric properties, with high levels of internal
consistency, reproducibility and construct validity.
There were moderate correlations between RAQoL
scores and relevant NHP section scores, indicating they
assess related, although different, constructs. These
findings are similar to those reported from the valida-
tion of the original RAQoL11 and are in accordance with
results reported in several other RAQoL validations
studies12. 

Test-retest reliability was high in our study. This is
an important psychometric property of a scale and can
be defined as “a measure of the reproducibility of the
scale, that is, the ability to provide consistent scores
over time in a stable population”28. The definition of
an adequate between-assessment time gap for the retest
is of the utmost importance. An insufficient period
might allow respondents to recall their first answers,
and a longer interval might allow for a true change in
QoL29, 30. The appropriate time interval depends on the
construct to be measured and the target population.
Two weeks is generally considered most appropriate
for patient-reported outcome measures such as the
RAQoL25. 

Other PROMs, such as the MOS-36 (SF-36) and 
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taBle II. descrIptIVe statIstIcs and correlatIons Between the raQol, nhp sectIons and haQ 

Correlation 
Scoring Scoring with 

n Median IQR Min-Max Min (%) Max. (%) RAQoL*
RAQoL (T1) 171 11.0 5.0-19.0 0-30 4.5 2.2 –
NHP (T1)

Energy 150 33.3 0-66.7 0-100 34.6 17.3 0.65
Pain 148 62.5 25.0-87.5 0-100 10.6 15.1 0.68
Emotional Reactions 149 22.2 0-44.4 0-100 22.3 2.8 0.69
Sleep 150 40.0 0-60.0 0-100 27.4 4.5 0.41
Social 150 0 0-20.0 0-100 56.4 2.2 0.56

Physical-Mobility 148 37.5 12.5-62.5 0-100 15.6 0.6 0.77
HAQ (T1) 158 1 0.375-1.0 0-2.75 13.3 0.6 0.8
RAQoL (T2) 161 11.0 5.0-18.0 0-30 6.7 2.8 0.92

*All correlations are significant at the 0.01 level, (Spearman’s Rank correlation coefficient)
RAQoL: Rheumatoid Arthritis Quality of Life; NHP: Nottingham Health Profile; HAQ: Health Assessment Questionnaire; IQR: Interquartile
Range; Min: Minimum; Max: Maximum

EQ-5D have been most widely used to assess outcome
in Portuguese patients31-33. However, these measures
have quite poor psychometric properties in RA due to
their generic nature. In contrast, our results show that
the Portuguese RA-specific RAQoL has excellent psy-
chometric properties, maximising its ability to detect
true change in QoL associated with effective treatment.

Some limitations of the study should be acknow -
ledged. Disease activity was not assessed by clinicians.
Comorbidities or psychological issues that could affect
QoL were also not considered.

It was not possible to evaluate sensitivity to change
in this study due to the need for an intervention study.
However, the large sample size, the inclusion of pa-
tients from all over the country and the methodology

applied are important strengths of this study. 
In conclusion, the Portuguese RAQoL was success-

fully proved to be a valid and reliable measure of QoL
in RA. It has the appropriate properties to become a
valuable tool in future studies and clinical practice in-
volving the RA population in Portugal. 

coMplIance wIth ethIcal standards

All procedures performed in studies involving human
participants were in accordance with the ethical stan-
dards of the institutional and/or national research com-
mittee and with the 1964 Helsinki de claration and its
later amendments or comparable ethical standards. The
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fIgure 1. Median RAQoL Scores according to A) Perceived disease flare B) Perceived RA severity C) Perceived General Health
RAQoL: Rheumatoid Arthritis Quality of Life; *Mann-Whitney test; **Kruskal-Wallis Test 
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