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Abstract
Background

Rheumatology is embarking on a fundamental redesign of rheumatic disease care. It has become mandatory not only to 
recognise disease activity core set data, but also the risks for other co-morbidities associated with inflammatory arthritis. 

Measurement of patient reported outcomes have become critical in both standard clinical practice and long term 
observational studies.

Objectives
To assess validity, reliability and responsiveness to change of a patient self-reported questionnaire which can assess 

construct outcome measures of patients with inflammatory arthritis.

Methods
Four hundred and sixty-two patients with inflammatory arthritis were included in this work. The questionnaire was 

developed by integrating information obtained from patients suffering from inflammatory arthritis based on the Rasch 
model for ordered response options. The questionnaire includes assessment for functional disability, quality of life, VAS 
for joint pain, global status, fatigue, duration of morning stiffness, review of the systems, falls and cardiovascular risks, 

self-helplessness, as well as self reported joint pain. 

Results
The questionnaire was reliable as demonstrated by a high-standardised alpha (0.891-0.992). The questionnaire items 

correlated significantly (p<0.01) with clinical parameters of disease activity. RA patient reported tender joints correlated 
significantly with the physician’s scores (0.842). Changes in functional disability, quality of life as well as self-helplessness 

scores showed significant (p<0.01) variation with disease activity status. The PROMs questionnaire also showed a high 
degree of comprehensibility.(9.4).

Conclusion
Integrating patient reported outcome measures into standard clinical practice is feasible and applicable. This version of 

a multidimensional questionnaire was found to be valid and reliable. It provides informative quantitative measures for the 
disease activity core set data, and in the mean time, facilitates assessing the patients’ health related quality of life measure, 

cardiovascular and falls risks on an individual basis. 
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Introduction 
Rheumatoid arthritis (RA) is a chro-
nic, progressive disease characterised 
by pain, physical impairment, fatigue, 
disability, psychiatric changes and in-
creased co-morbidity (1). With the 
availability of the new biologic agents 
for treatment of RA and the introduction 
of the quality improvement movement 
into rheumatology, the development of 
a valid and feasible approach to handle 
RA patients in the outpatient setting 
has become an area of active research 
(2, 3). Because of the nature of the di-
sease causing multi-systemic affection, 
the focus has been on the development 
of disease indices that can incorporate 
both objective (e.g. acute phase reac-
tants and radiographic imaging results) 
and subjective (e.g. joint count and 
patient assessment of disease activity) 
measurements (4-6).
Patient reported outcome measures 
(PROMs) are an attractive option in a 
busy medical practice, as the time bur-
den is transferred from the clinician to 
the patients (7). The importance and 
value of PROMs of health status and 
health related quality of life in RA has 
been emphasised in several reports (8, 
9). A multidimensional health asses-
sment questionnaire (MDHAQ) has 
been adapted from the health assess-
ment questionnaire for usual care (10, 
11). More recently, the comprehensive 
International Classification of Functio-
ning, Disability and Health (ICF)-Core 
Set for RA was introduced (12). This is 
composed of 96 categories representing 
aspects in the functioning of patients 
with RA. The ICF-Core Set for RA has 
given an extra depth into functional di-
sability and quality of life that has not 
been fully covered by the previous mul-
tidimensional health assessment ques-
tionnaires. The interest in rheumatoid 
arthritis has gone beyond joint affection 
to include systemic co-morbidities. In 
2008, EULAR issued 10 recommen-
dations for cardiovascular risk mana-
gement in patients with rheumatoid 
arthritis (RA), ankylosing spondylitis, 
and psoriatic arthritis (13). Falls are 
another common co-morbidity among 
RA patients (14). Neither cardiovascu-
lar risk nor falls risk was included also 
in the earlier multidimensional health 

assessment questionnaires (10, 11). In 
a recent article, Pincus and Sokka (15) 
noted that further improvements in the 
patient questionnaires are anticipated 
over time. A deeper understanding of 
the disease impact as well as the re-
cent trend of global assessment of the 
patients highlights the need to develop 
new tools that would widen the scope 
of the patients’ care. 
Earlier research studies have esta-
blished the value of patient question-
naires. The questionnaire provides a 
better understanding of what is happe-
ning to patients and allows the treating 
health care physician to monitor the 
effectiveness of care provided better 
than information from laboratory tests, 
radiographs, and other traditional me-
dical sources. One of the reasons that 
use of self-report questionnaires has not 
caught on among rheumatologists may 
be that clinicians are not familiar with 
them and may be concerned that use of 
patient questionnaires in their practices 
may impede rather than enhance the 
care of the patient (16, 17). While swol-
len and tender joint counts as well as 
levels of acute-phase reactants and glo-
bal severity represent disease process 
measures as specified in the American 
College of Rheumatology (ACR) and 
European League Against Rheumatism 
(EULAR), guidelines for clinical trials 
(18, 19). Anxiety, depression, helples-
sness, fatigue, lack of self-efficacy and 
social support are measures that act as 
outcome modifiers. On the other hand, 
work disability, total joint replacement, 
and mortality are complete, or final, 
outcomes. Some factors may play dual 
role e.g. pain, sleep disturbance, func-
tional disability or psychological status 
may be a process reflecting inflamma-
tion or pain, but more usually is consi-
dered as an outcome (17). 
This study was carried out to assess va-
lidity, reliability and responsiveness to 
change of a patient self reported ques-
tionnaire which can assess construct 
outcome measures of patients with in-
flammatory arthritis.

Patients and methods
Patients
The patients’ questionnaire has been 
incorporated into our routine clinical 
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practice for the last 4 years. Data from 
patients with inflammatory arthritis 
were consecutively gathered. This in-
cluded 264 rheumatoid arthritis pa-
tients, 123 with psoriatic arthritis and 
75 patients with inflammatory bowel 
disease associated arthritis. RA patients 
were diagnosed according to the appro-
ved ACR criteria for diagnosis of rheu-
matoid arthritis (20). Psoriatic arthritis 
patients were diagnosed according to 
the ESSG criteria (21). Patients with 
inflammatory arthritis were treated ac-
cording to the NICE guidelines (22). 
TNF-alpha inhibitor therapy was con-
sidered should the patients fail 2 two 
disease modifying drugs, one of them 
being methotrexate. 
All patients were asked to fill out the 
multidimensional patient reported out-
come measures questionnaire, presen-
ted in a self-administered paper format 
whilst sitting in the waiting area prior 
to their assessment in the rheumatology 
clinic. 

The Multidimensional Patient 
Reported Outcome Measures 
(PROMs) Questionnaire
– The questionnaire (appendix 1) 
 included
1. Using Rasch analysis for ordered 

response options and item pools of 
questions for functional disability 
and quality of life, content analysis 
and semi structured group discussion, 
the combined inflammatory arthritis 
questionnaire (CIAQ) was developed 
including: 10-item scale to assess 
functional impairment (CIAQ-FI), 
and 10-item scale to assess quality of 
life (CIAQ-QoL). Prior to the study, 
the construct validity and reliability 
of the two questionnaires were as-
sessed in 534 RA patients, 246 pso-
riatic arthritis and 241 patients with 
inflammatory bowel disease asso-
ciated arthritis and results revealed 
that Cronbach’s alpha for CIAQ-FI 
was 0.90 and had no misfitting items, 
whereas Cronbach’s alpha for CIAQ-
QoL was 0.92. The two questionnai-
res showed accepted validity as it 
correlated significantly with clinical 
parameters of disease activity, DAS-
28 score, as well as CRP (p<0.01) 
(23). The patients should respond 

using one of the four standard res-
ponse options: 0=without any diffi-
culty, 1=with some difficulty, 2=with 
much difficulty and 3=unable to do. 
The mean score for each of the func-
tional disability as well as quality of 
life indices is calculated and the total 
score ranged from 0–3.

2. Modified rheumatology attitude 
index including 10-item questions 
and using a numeric rating of “0-10 
cm” Visual Analogue Scale to score 
each item. A mean score is calcula-
ted across all items. The total score 
ranged from 0–10. The modified 
self-helpless index, which is a mo-
dification of the original rheumato-
logy attitude index (24), was derived 
from interviews with patients suffe-
ring from inflammatory arthritis and 
spondyloarthritis, content analysis 
and semi structured group discussion. 
The modified rheumatology attitude 
index (mRAI) includes: a 10-item 
scale and scored using the numeric 
VAS on 0-10. Prior to the study, the 
validity, reliability and sensitivity to 
change of the newly developed scale 
was studied in 241 RA patients, 211 
psoriatic arthritis, and 134 patients 
with inflammatory bowel disease 
associated arthritis. Results showed 
accepted validity as it correlated si-
gnificantly (p<0.01) with clinical pa-
rameters of disease activity, DAS-28 
score, CRP as well as both CIAQ-FI 
and CIAQ-QoL. On the other hand, 
the Cronbach’s alpha was 0.89-0.92. 
A significant correlation was obser-
ved in percentage change and effect 
size of the mRAI and changes in di-
sease activity parameters as well as 
DAS-28 score (p<0.001). 

3. Disease activity parameters, namely 
joint pain, patient global assessment, 
and fatigue score, assessed using nu-
meric rating “0–10-cm” horizontal vi-
sual analogue scales (VAS) that con-
tains half units, where a score of 0=no 
symptoms, and a score of 10=very 
severe symptoms. The range is 0–10.

4.  Assessment of the duration of mor-
ning stiffness in minutes.

5. Self report joint tenderness: this was 
carried out on a joint diagram with 
the joint names written beside it as 
a guide, and the patients were asked 

to tick the box matching the painful 
joint(s) (25).

6. A checklist of 39 common symp-
toms, which are incorporated into a 
structured “review of systems”.  In 
addition to 5 questions to assess for 
the falls risk and 8 questions to as-
sess for the cardiovascular risk (26).

 In addition, each patient completed 
a copy of the Stanford HAQ (27).

Clinical evaluation
Full history, including disease duration, 
assessment for articular as well as ex-
tra-articular manifestations, revision of 
the current medications and assessment 
for possible cardiovascular as well as 
falls risks were carried out for every 
patient. Each patient was then subjec-
ted to full clinical examination to as-
sess for the parameters of the disease 
activity including number of tender 
and swollen joints, physician overall 
assessment score and the presence of 
extra-articular sings. 
Each patient had a blood check for ESR 
and CRP levels, lipid profile, Rheuma-
toid factor, anti-CCP, ECG, carotid 
Doppler and haemoglobin A1c. (The 
erythrocyte sedimentation rate (ESR) 
measured using Westergren’s method 
and CRP using ELISA technique).

Validation
The routine clinic was used as a set-
ting for the questionnaire evaluation. 
All patients were asked to complete the 
PROMs questionnaire while sitting in 
the waiting area before being examined 
by the treating physician. A supervi-
sing nurse was present to provide help, 
if needed. The PROMs questionnaire 
was validated by comparing its yield 
to a group of other instruments’ results 
that explore different disease activity 
parameters:

Disease activity assessment 
This was carried out by: 
a. Assessment of the tender joint count: 

by scoring tenderness to pressure 
and joint manipulation on physical 
examination; the types of tenderness 
are collapsed into a single tender 
versus non-tender dichotomy for 
each point. The scores for each pa-
tient were summed over 28 joints. 
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b. Swollen joint count. Analogous to 
tender joint count, the scores of 28 
joints for each patient were summed. 

c. The patiens global health assessment 
(PGH) of disease activity measured 
on a continuous 0–10 cm visual ana-
logue scale (VAS). 

d. Grip-strength, which was measured 
using a grip strength tester (manu-
factured by Pharma design Inc, War-
ren NJ, USA). The tester is simply 
a gauge to measure a patient’s grip 
strength and its scale is rated from 
0 to 10, where 10 is the maximum 
strength. 

e. Disease Activity Score (DAS-28) (28). 
Cardiovascular risk was assessed by 
SCORE (29). Cardiovascular risk score 
was calculated by multiplying the deri-
ved CV risk estimate by 1.5 if at least 
two of the following criteria are pre-
sent: disease duration of more than 10 
years, RF and/or anti-CCP positivity, 
presence of severe extra-articular ma-
nifestations (13).

Reliability and comprehensibility 
Test-retest reliability (reproducibility) 
was assessed by asking the patients to 
complete a second copy of the ques-
tionnaire one week after the initial visit 
to the rheumatology department, when 
they completed the first copy. If the pa-
tients were in need of one of the fast 
working therapies, e.g. local injections, 
this was scheduled to be carried out on 
the 7th day after completing their se-
cond copy of the questionnaire. “Ana-
lysis of properties of the questionnaire” 
was set as a justification for completing 
the questionnaire for the second time. 
After completing the questionnaire for 
the first time, every patient was asked 
to rate the questionnaire out of 10 to 
assess for the comprehensibility.

Responsiveness 
Responsiveness has been described as 
the ability of an instrument to measure 
clinically important change over time 
with change at present (30). Sensitivity 
to change of the PROMs questionnaire 
was assessed in 146 patients who were 
treated with anti-TNF therapy. Patients 
completed the questionnaire before and 
3 months after treatment. Changes in 
the questionnaire scores were compared 

to changes of other disease activity pa-
rameters including DAS-28.

Data recording
The patients reported outcome measu-
res, medications taken and past 
DMARD/biologic therapy as well as 
details of tender and swollen joints were 
recorded electronically using the: Elec-
tronic Recording Outcome Measures 
for Inflammatory arthritis and Ankylo-
sing spondylitis (EROMIA) software 
(31, 32) which was carried out as part 
of the patient assessment and manage-
ment in the standard clinic. The disease 
activity score (DAS-28), cardiovascu-
lar risk, as well as falls risk were cal-
culated electronically and the patients 
were made aware of the outcome. The 
course of the disease and response to 
therapy were also assessed on the spot 
and showed to the patients as charts, of-
fering a visual feedback to the patients 
regarding his management. 
Local ethical and methodological pro-
tocols for approval of the study were 
followed. 

Statistical analysis 
Statistical manipulation was performed 
using the 11th version of SPSS. Variables 
are summarised in the form of mean and 
standard deviation if continuous, and 
frequency distribution if categorical. 
Median and Inter-quartile range (IQR) 

were calculated for skewed data. The 
Pearson correlation coefficient was used 
to figure out the correlation between 
quantitative variables. Error bars and 
scatter diagram were used to illustrate 
deviations and correlation respectively 
of different variables. Changes in the 
PROMs questionnaire were calculated 
by subtracting the second record from 
the first record. The intra-class corre-
lation coefficient for agreement (relia-
bility) and consistency was calculated, 
and the alpha statistic was calculated 
as an additional measure of reliability. 
Validation was tested by calculation of 
the Spearman’s correlation coefficient 
with the tested questionnaire and the 
selected confirmatory tests. p-value is 
significant if less than 0.05. 

Results 
Four hundred and sixty-two patients with 
inflammatory arthritis were included in 
this work to assess the validity and re-
liability of the PROMs questionnaire: 
71.9% were females (n=328) and their 
mean age was 59.6 years old ranging 
between 25 and 84 years old. The me-
dian disease duration was 4 years. Table 
I shows clinical and laboratory characte-
ristics of the studied groups of patients.

Applicability and feasibility 
of the PROMs 
The mean time to complete the ques-

Table I. Demographic and clinical characteristics of the studied patients.

Characteristic Parameter

Age, mean (SD) 59.6 (9.6)
Female, n (%) 328 (71.9)

Disease, n (%)
 • Rheumatoid arthritis 264 (57.1)
 • Psoriatic arthritis 123 (26.6)
 • Inflammatory Bowel Disease 75 (16.2)

Disease duration in years, median (IQR) min-max 4 (0.8–7.0), 0.1–40.0
Tender joint count by Patient, mean (SD) 7.1 (7.3)
Tender joint count by Physician, mean (SD) 6.9 (7.7)
Swollen joint count by Physician, mean (SD) 1.2 (0.6)
HAQ, mean (SD) 2.13 (0.8)

Grip strength
 • Right, mean (SD) 6.9 (2.7)
 • Left, mean (SD) 7.1 (2.7)
CIAQ-FI 2.20 (0.7)
CIAQ-QoL 2.13 (0.9)
Modified Rheumatology Attitude Index 6.8 (1.3)
ESR, mean (SD) mm/h 32.2 (18.4)
CRP, mean (SD) mg/dl 16.6 (25.4)

ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.
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tionnaire was 8.25±0.25 minutes. The 
mean time to scan and score the pa-
tients’ answers was 20.61±1.38 se-
conds, whereas the mean time to re-
cord the patient data was 31.43±2.61 
seconds. Data entry into the proforma 
was performed during the assessment 
of each patient. 
Four hundred and twenty-nine (92.8%) 
assigned the PROMs questionnaire as 
comprehensive giving scores higher 
than or equal to 8.5. Only two patients 
recorded a score of 7 out of 10. A mean 
score of 9.4 was reported by the inter-
viewed patients (95% CI 9.2–9.6)

Validity 
To assess the validity of the PROMs 
questionnaire items were compared to 
the parameters of disease activity, Table 
II shows the correlation of the PROMs 
items with the disease activity parame-
ters assessed by the physician as well 
as the inflammatory markers (ESR and 
CRP) in the arthritic patients included 
in this work. 
Variation in the “Functional impair-
ment” showed a limited range for con-
fidence interval. The “quality of life 
score” demonstrated more variations in 
psoriatic arthritis and RA. 
Comparing the CIAQ-FI to the Stan-
ford HAQ among patients with in-
flammatory arthritis (Fig. 1) revealed 
a significant correlation with r=0.933, 
p<0.001 among RA patients. Similar 
significant correlations were found in 
patients suffering from psoriatic arth-
ritis (r=0.927).

There was also a significant correlation 
between tender joint count assessed 
by the patient, using the joint diagram 
for tender joint assessment, in relation 
to physician report joint tenderness 
(r=0.822, p<0.001). Table III shows the 
correlation of the patient self-reported 
tender joint count to the PROMs items 
in different arthritic conditions inclu-
ded in this study.

Reliability
Minimal changes ranging between 
-0.03 and 0.06 were noticed when re-
peating the CIAQ for functional im-
pairment assessment while the quality 
of life score demonstrated changes ran-
ging between 0.02 and 0.11 (Table IV). 

The standardised alpha as well as the 
intra-class correlation coefficient (ICC) 
showed a relatively high value for the 
functional impairment, quality of life 
as well as modified rheumatology atti-
tude index scores.
Assessment of falls risk revealed that 
249/462 (53.9%) of the rheumatoid 
arthritis patients had a positive his-
tory of changing their gait or walking 
speed, whereas 189/462 (40.9%) gave 
a history of more than one fall du-
ring the past year. Increased falls risk 
among rheumatoid arthritis patients 
was significantly correlated (p<0.01) 
to DAS-28 score, HAQ score, CIAQ-
FI, tender joint count, ESR and CRP 
titre. Similarly, there was an increased 

Table II. Patients with inflammatory arthritis: Correlation of the PROMs items with the disease activity parameters assessed by the physi-
cian as well as the inflammatory markers (ESR and CRP) as validating tools.

Items of the PROMsQ TJC SJC                     Grip Strength Physician Original ESR CRP  
 (Physician (Physician   global  HAQ
 assessed) assessed) Right Left   assessment    DAS-28
        
CIAQ-FI  0.442** 0.168* -0.461** -0.583** 0.619** 0.933** 0.269** 0.369** 0.641**

CIAQ-QoL 0.793** -0.679** -0.560** -0.564** 0.682** 0.552** 0.621 0.521** 0.782**

Pain score 0.256** 0.063 -0.169* -0.261** 0.488** 0.113 0.604** 0.382* 0.645**

Patient global assessment 0.317** 0.121 -0.256** -0.358** 0.546** 0.250** 0.121 0.421** 0.671**

Fatigue score 0.428** 0.425** -0.128 -0.223* 0.364* 0.059 0.578** 0.478** 0.764**

Morning stiffness 0.313** 0.312** -0.249* -0.297* 0.397** 0.248** 0.079 0.379* 0.464**

Patient TJC assessment 0.822** 0.416** -0.361** -0.351** 0.533** 0.453** 0.302* -0.402** 0.576**

mRAI 0.562** 0.635* -0.472* -0.410** 0.516** 0.684** 0.429** 0.429** 0.741**

**p<0.01, *p<0.05
TJC: tender joint count; SJC: swollen joint count; RAI: Rheumatology Attitude Index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein;     
CIAQ-FI: Combined Inflammatory Arthritis Questionnaire-Functional Impairment; CIAQ-QoL: Combined Inflammatory Arthritis Questionnaire-Quality of 
Life; mRAI: modified Rheumatology Attitude Index.

Fig. 1. Scatter 
diagram display-
ing correlation of 
the CIAQ-FI with 
the Stanford HAQ 
among rheumatoid 
arthritis patients.
r=0.933, p-value 
<0.001* HS.
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prevalence of the cardiovascular risk 
factors among arthritic patients. The 
prevalence for CV risk factors among 
rheumatoid arthritis patients was 38% 
for hypertension (mean systolic 140.4 
mmHg (±13.6), mean diastolic 89.3 
mmHg (±14.0)), 20% for diabetes mel-
litus, 13% for hyperlipidemia, 12% for 
ischemic heart disease and 13% for 
hyperlipidemia. The 10-year CV risk 
among RA patients was 10.5% (±0.64); 
whereas the 10-year CV risk in psoria-
tic arthritis patients was 9.5% (±0.57).
57.7% of the patients (267/462) repor-
ted sexual difficulties with their partner 
(143/267 (53.6%) were males and 124 
(46.4%) were females). Among the 
male patients, 46/143 patients (32.2%) 
put their difficulties down to their joint 
pain, whereas 67.8% (97/143 patients) 
attributed it to erectile dysfunction.

Discussion
Earlier data (15, 33), revealed that any 3 
or 4 of the RA Core Data Set measures, 
including joint counts, inflammatory 
markers, patient self-report scores, or 
global estimates, can be compiled into 
a pooled index that functions equally 
well to one another and to the DAS, 
CDAI, RAPID3, and likely RADAI5. 
However, studies indicated that physi-
cians may underestimate the severity 
of patients’ pain and functional disabi-
lity (34-35). Other studies revealed that 
patient self-report RA Core Data Set 
measures appear as sensitive, or even 
more sensitive than physician or asses-
sor-reported data (36-42) and are more 
likely to be abnormal in patients with 
RA than an erythrocyte sedimentation 
rate (ESR) or C-reactive protein (CRP) 
in RA (43).
Results of this study revealed that the 
multidimensional PROMs questionnai-
re was valid, reliable and sensitive to 
change of the disease activity. Health 
related quality of life measures were 
assessed using the combined inflam-
matory arthritis questionnaire for func-
tional disability and quality of life. The 
combined questionnaire items covered 
the main components identified by the 
ICF Core Set for RA (12). Results of 
this work agreed with the earlier fin-
dings (23, 44), which revealed that the 
combined inflammatory arthritis ques-

tionnaire was a valid and reliable tool 
for assessment of health related quality 
of life as well as functional disability 
measures in patients with inflamma-
tory arthritis. In the study carried out 
by Uhlig et al. (45), the ICF Core Set 
for RA demonstrated moderate res-
ponsiveness in the real-life setting of 
patients where minor changes occur-
red during treatment. However, it has 
to be highlighted that the ICF was not 
designed as a measure of health status, 
and the main objective of the ICF was 
to describe important aspects of health 
and not to measure them. Results of this 
study showed that the PROMs ques-
tionnaire did manage to cover this gap, 
being comprehensible, valid, reliable 
and showed good response to therapy.
The patient reported outcome measures 
questionnaire evolved from experience 
in using the original HAQ in routine 
care (15), trials to assess disease acti-
vity and to meet the recent guidelines 
and recommendations (EULAR and 
NICE) (13, 22, 28) regarding moni-

toring of the disease as well as its co-
morbidities in the standard clinical 
practice. In contrast with the lengthy 
research questionnaires (such as SF-36 
and ICF) (12), which are often the only 
types of questionnaires known to most 
clinicians from clinical trials and other 
research studies, the patient reported 
outcome measure questionnaire as-
sessed in this work has been designed 
specifically for standard clinical prac-
tice, with attention paid not only to va-
lidity and reliability as primary criteria 
for any questionnaire, but also to feasi-
bility and acceptability in busy clinical 
settings. The recent trend in assessment 
of patients suffering from inflamma-
tory arthritis entails a comprehensive 
approach. Earlier questionnaires, such 
as RAPID 3 (46) and RADAI5 (47) 
focused mainly on the RA Core Data 
Set to assess the disease activity. Other 
parameters such as functional disabi-
lity and self-reported joint count have 
been excluded from assessment of the 
RADAI5. A fact that contradicts with 

Table III. Correlation of the patient reported tender joint count to the PROMs items in    
different arthritic conditions included in this study.

Items of the PROMsQ RA Psoriatic arthritis IBD
 n=82 n=57 n=57

CASQ-FI 0.585** 0.605** 0.780**

CASQ-QoL 0.490** 0.085 0.745**

Pain score 0.500** 0.484* 0.661**

Patient global assessment 0.488** 0.398 0.782**

Fatigue score 0.782** 0.447** 0.712**

Morning stiffness 0.446** 0.600** 0.447**

Physician global assessment 0.471** 0.458** 0.432**

Physician TJC assessment 0.842** 0.799** 0.839**

mRAI 0.768** 0.672* 0.757**

**p<0.01, *p<0.05
TJC: tender joint count; SJC: swollen joint count; RAI: rheumatology attitude index; CIAQ-FI: Com-
bined Inflammatory Arthritis Questionnaire-Functional Impairment; CIAQ-QoL: Combined Inflam-
matory Arthritis Questionnaire-Quality of Life; mRAI: modified Rheumatology Attitude Index; RA: 
rheumatoid arthritis, IBD: inflammatory bowel disease.

Table IV. Reproducibility of PROMs Questionnaire.
 
 First measure Change Standardised ICC (95% CI)
 mean (SD) mean (95% CI)  alpha 

CASQ-FI 1.1 (0.8) 0.01 (-0.03 – 0.06) 0.9928 0.912  (0.894-0.931) 
CASQ-QoL 1.2 (0.9) 0.07 (0.02 – 0.11) 0.9645 0.931 (0.912 – 0.947)
Joint Pain 6.4 (1.2) 0.11  0.891 0.83 (0.81-0.85)
Fatigue Score 7.6 (1.1) 0.1  0.911 0.85 (0.83-0.87)
mRAI 7.6 (0.47) 0.07 (0.05-0.09) 0.942 0.944 (0.936 – 0.952)

CIAQ-FI: Combined Inflammatory Arthritis Questionnaire-Functional Impairment; CIAQ-QoL: Com-
bined Inflammatory Arthritis Questionnaire-Quality of Life; mRAI: modified Rheumatology Attitude 
Index; ICC: Intraclass coefficient.
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the findings from other studies which 
found these parameters playing an 
important role and contributing signi-
ficantly to the ongoing patients’ care 
(15, 48).The multidimensional health 
assessment questionnaire (MDHAQ) 
(10) is an elegant and more compre-
hensive tool to assess RA patients. 
Being more than 10 years old, it lacks 
the assessment of the more recent co-
morbidities associated with inflamma-
tory arthritis and its authors anticipate 
further improvements in the MDHAQ 
over time (15). The PROMs tool as-
sessed in this study is a step forward 
toward comprehensive assessment of 
the patients. In addition to the well-do-
cumented disease activity parameters, 
it includes thorough assessment of the 
disease impact on the patient (qua-
lity of life, self-helplessness, ability to 
work, family relationships); systemic 
affections, cardiovascular and falls risk 
assessment, which are not included in 
other questionnaires. This comes in a 
patient-friendly format and excellent 
cost/time-benefit ratio. 
Patient self-reported joint pain has been 
studied in earlier researches (49-51), 
which revealed no significant differen-
ce on comparing tender joints reported 
by the patients versus that reported by 
the treating physician. In a cross sec-
tional study, RA patients’ self-asses-
sment showed significant correlation 
with trained assessors’ joint count (49). 
In another study (50), it was found that 
intra-observer reliability for tender 
joint count was excellent for patients, 
physician and nurse (ICC 0.95, 0.98 
and 1 respectively). Also, the patient-
derived DAS-28 was at least as reliable 
as those assessed by the physician and 
the nurse (51). Scoring templates to 
facilitate scoring and recording of the 
main Core Set measures was included 
in the PROMs questionnaire studied in 
this work. The 10 activities of functio-
nal disability as well as quality of life 
can be quickly totalled and scored. The 
VAS used a numeric scale, rather than 
the traditional 10 cm line, to facilitate 
scoring without a ruler. A similar sco-
ring template system was used earlier 
to facilitate calculating the total RA-
PID3 score (37) where it was reported 
that such templates added to the utility 

in the standard clinic setting and facili-
tated the disease activity scoring from 
the three core set data measures. In 
contrast to the multidimensional health 
assessment questionnaire (11), which 
used a flow sheet to record the scores 
on one page, a computer automated 
system was used to record and track 
patients’ data in this work. The Electro-
nic Recording of Outcome Measures of 
Inflammatory arthritis and Ankylosing 
spondylitis (EROMIA) (30) has had a 
positive impact on the patients’ mana-
gement. In a recent article (52), a Stan-
dard Protocol to Evaluate Rheumatoid 
Arthritis (SPERA) has been suggested 
to collect essential data from patients 
and health professionals to assess, mo-
nitor, and document changes in stan-
dard clinical care and clinical research. 
Three one-page forms are completed by 
a health professional assessor, which 
can be completed at baseline for use at 
all future visits and include data about: 
1) clinical features of rheumatoid arth-
ritis (RA); 2) medications taken; and 3) 
a 42-joint count. The authors conclu-
ded that the 15-20 minutes involved in 
completing the SPERA generally add 
efficiency to subsequent visits in stan-
dard clinical care. Collection of additio-
nal information for clinical care and/or 
clinical research is also possible. The 
SPERA was presented not as an opti-
mal format but rather as an example of 
a possible approach to develop a com-
mon format for core clinical data to be 
collected in standard clinical care. In 
contrast, another study (31) found that 
electronic data recording facilitated 
documentation of the clinical measu-
res, medications as well as scoring of 
the disease activity (DAS score) in a si-
gnificantly shorter time than that recor-
ded in the SPERA protocol (52). Also 
scoring of risk factors and highlighting 
tender and swollen joints in a colourful 
format made the “eyeball” review of 
the PROMs very easy and in a minimal 
time. This was carried out in the clinic 
setting both at baseline and in all the 
follow up visits without any extra effort 
from the treating physician or health 
care professional. Also, assessment 
of the patients’ disease course in the 
clinic enabled the patients to see their 
response to therapy in graphs, which 

helped to improve the patients’ adhe-
rence to therapy. A recent study (53), 
educating the RA patients about their 
disease showed a significant impro-
vement in disease-specific knowledge 
and general health perception with no 
harmful effects on their psychosocial 
status noticed. The PROMs question-
naire used in this study was in a paper 
format. A recent study (54) investiga-
ted the acceptability, feasibility, relia-
bility of collecting rheumatoid arthritis 
(RA) patient-reported outcome (PRO) 
data using an interactive touch-screen 
computer system. Results revealed that 
computer touch-screen questionnaires 
were well accepted by RA patients, 
with good data quality, reliability and 
score agreement.
Results of this study revealed that as-
sessing the patients’ health related qua-
lity of life as well as self helplessness 
showed the highest r-value in correla-
tion with parameters of disease acti-
vity, which reflected the patients’ per-
ception of their disease activity status, 
benefits of the therapeutic intervention 
as well as the results of any potential 
adverse effects. In fact, the self-hel-
plessness score was the most sensitive 
measure to reflect how patients per-
ceive their overall response to therapy. 
In addition, the PROMs questionnaire 
allowed assessment of the patients’ abi-
lity to work. In a recent study, linking 
together self-reported data about func-
tioning and work load helped in early 
identification of the RA patients at risk 
for loss of working days (55).
By itself rheumatoid arthritis is an in-
dependent cardiovascular risk factor. 
The link between RA and cardiovas-
cular events has been proven in both 
chronic active and severe forms as 
well as early forms of arthritis (56, 
57). Results of this study revealed that 
hypertension, diabetes mellitus and hy-
perlipidemia were the most prevalent 
risk factors. In a recent study done to 
assess cardiac involvement in RA pa-
tients using a comprehensive cardiac 
magnetic resonance approach (58), 
myocardial involvement was frequent 
in RA patients without known cardiac 
disease. In systematic review (59), it 
has been reported that methotrexate 
reduces cardiovascular risk in RA pa-
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tients. Recently, EULAR released its 
evidence-based recommendations for 
cardiovascular risk management in pa-
tients with inflammatory arthritis (13). 
It was highlighted that inflammatory 
arthritis should be regarded as a condi-
tion associated with higher risk for car-
diovascular disease. The increased risk 
appears to be due to both an increased 
prevalence of traditional risk factors 
and the inflammatory burden.
Adequate control of disease activity is 
necessary to lower the CV risk has been 
advised. CV risk assessment has been 
recommended for all RA as well as 
psoriatic arthritis patients on an annual 
basis (22). Risk score models should be 
adapted for RA patients by introducing 
a 1.5 multiplication factor. Getting the 
patients involved with identifying their 
risk factors for cardiovascular disease 
and electronic assessment of the cardio-
vascular risk, not only help the treating 
rheumatologist, but also have a positive 
impact on the time-benefit ratio and qua-
lity of care given to the patients (31). 
Patients with RA have an increased risk 
of fractures and falls compared to heal-
thy controls (14). Assessment for falls 
risk in this study, using the PROMs 
questionnaire, revealed that its preva-
lence was 53.9%. In a study carried 
out to assess the incidence of falls in 
RA patients (60), there was significant 
correlation (p<0.01) between increased 
falls risk among rheumatoid arthritis 
patients and DAS-28 score, HAQ score, 
CIAQ-FI, tender joint count, ESR and 
CRP titre. In another study carried out 
to assess the risk factors for falls in RA 
patients, it was found that functional di-
sability, tender joint counts, and impai-
red general health were significantly as-
sociated with falls in RA patients (61). 
Intimate interpersonal relationship has 
been included in the comprehensive 
ICF Core set for RA. PROMs ques-
tionnaire has helped to identify this 
group of patients as the results of this 
study showed that 57.7% has difficul-
ties in the sexual relationship with their 
partners. In a recent study, 57 RA male 
patients were assessed for erectile dys-
function. 68% of the patients were suf-
fering from this problem. In comparison 
to patients suffering from other chronic 
diseases, it was found that erectile dys-

function was more common in patients 
with RA compared with other chronic 
conditions, and in particular in those 
with known cardiovascular disease. 
It has been recommended that assess-
ment for erectile dysfunction should be 
included in the holistic approach of RA 
patients (62). 
In conclusion, patient reported outcome 
measures are considered central for 
standard clinical practice as well clini-
cal trials. Disease specific standardised 
clinical data sets will need to replace 
narrative documentation. Integrating 
patient reported outcome measures of 
disease activity and responsiveness into 
standard clinical practice is feasible and 
applicable. This new version of multi-
dimensional questionnaire was found to 
be valid and reliable not only provide 
informative quantitative measure for the 
disease activity core set data, but also 
facilitate assessing the patient’s car-
diovascular and falls risk on individual 
basis. Electronic recording of the data 
gave an opportunity for documentation, 
rational monitoring as well as enhanced 
efficiency of the patients’ care.
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