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ABSTRACT 

Objective: To determine the performance of patient reported outcome measurement information system in 
patients with rheumatoid arthritis in our setup.  
Study Design: Cross sectional study.  
Place and Duration of Study: Division of Rheumatology, Fatima memorial hospital, Lahore Pakistan, from May 
2019 to Jul 2019. 
Methodology: A total of 191 patients of either gender, aged more than 16 years with sero +ve rheumatoid arthritis 
were included in the study.  
Results: Majority of patients 156 (81.67%) were female and male 35 (18.32%) with mean age 38 ± 12.19 years. 
Diagnosed as rheumatoid arthritis and compliant with csDMARDs. Out of all these, majority were in low disease 
activity (LDA) 72 (38%), remission 62 (32%), moderate 42 (22%) and high disease activity 16 (8%). Mean T-score of 
all measures showed variations of scores as disease progresses. For all measures, mild change was noted between 
low disease activity and moderate disease activity whereas high difference was seen in remission and high 
disease activity. Highest correlations were seen among similar constructs of physical health, mental health, and 
social health. Fatigue was strongly correlated with social role and social activity.  
Conclusion: There was a considerable impact of rheumatoid arthritis on physical, social and mental health 
calculated with patient reported outcomes measurement information system-29 (PROMIS-29). 

Keywords: Disease activity score-28, Disease modifying anti rheumatic drugs, Low disease activity, Patient 
reported outcome measurement information system-29, Rheumatoid arthritis. 

 

INTRODUCTION 

Rheumatoid arthritis (RA) is most common 
form of inflammatory arthritis which is charac-
terized by persistent synovial inflammation,  
bony erosions and articular destruction leading to 
varying degree of physical disability. It affects 
less than 1% of population around the world1. 
The estimated prevalence of RA in developing 
countries is low as compared to western coun-
tries2. Reported prevalence of RA in Pakistan ran-
ges from 0.1% to 0.5%3. Introduction and aggres-
sive use of disease modifying and biological ag-
ents in RA have markedly decrease the disability 
related to disease4. Different measures of patient 
outcome such as different disease activity mea-
sures can facilitate clinical decision making to 
achieve desired outcome like remission and low 

disease activity LDA5. Around the world, there 
has been debate on the role of data in supporting 
to improve quality of life in patients with various 
chronic diseases including rheumatoid arthritis6. 
In this regard, the most recent method is patient 
reported outcome measurement information 
system (PROMIS) developed by National Insti-
tutes of Health which helps to measure physical, 
mental and social health effectively in single 
questionnaire in various diseases, medical and 
surgical procedures. PROMIS instruments are 
publicly made available in short forms (SF) and 
computerized adaptive tests (CAT) and have 
been tested in large no of the population7,8. 
PROMIS-29 is gaining popularity in RA over its 
conventional disease activity measures like SDAI, 
CDAI and DAS-28 with its ability to detect small 
changes at low level of symptoms and disability 
in patients at minimal disease activity which 
helps to optimize disease modifying anti-rheu-
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matic drugs (DMARDs)9. Treat to target strategy 
in RA patient is mandatory to achieve remission 
or low disease activity (LDA) and has been con-
sidered superior outcome to standard care in RA 
as endorsed by ACR, EULAR and other profes-
sional organizations10. It aims to capture and qua-
ntify the outcomes that are important to health of 
patient so it has been adapted by some advanced 
countries as an indicator of health care qualities 
for different chronic diseases including RA, diffe-
rent medical and surgical procedures, even new 
countries are entering in this list11. The rationale 
of this study is to determine the role of PROMIS-       
29 questionnaire in improvement of quality of 
health care in rheumatoid arthritis. In Pakistan, 
this patient reported outcome system has been 
used very less in Rheumatology, so it would be 
an optimal, cost effective and easy option to rep-
ort the outcome of disease and improve quality of 
life in such patients.  

To determine the performance of patient 
reported outcome measurement information 
system (PROMIS-29) in Rheumatoid arthritis in 
our clinical setting. 

METHODOLOGY 

This was a cross sectional study carried         
out in the Division of Rheumatology, Fatima 
Memorial Hospital, Lahore from May 2019 to July 
2019. A total of 191 patients using 5% level of 
significance and 80% power of the test, 1% mar-
gin of error with 0.5% prevalence of Rheuma-toid 
arthritis were included in this study. All patients 
(either gender) of age 16 years and on word, diag-
nosed as seropositive rheumatoid arthritis accor-
ding to ACR/EULAR criteria with good comp-
liance with prescribed medicines were included 
in the study by non probability consecutive sam-
pling. Patients with overlap or mixed connective 
tissue disorders and noncompliant to prescribed 
medicines were excluded. Patient were inter-
viewed in Rheumatology OPD while informed 
written consent was recorded (IRB# FMH-        
04-2019-IRB-611-M). Demographics like case            
no, gender, age & address were noted. Detailed 
history regarding disease and compliance to 

medicine were asked and DAS-28 score was 
calculated. Questions regarding physical health 
(physical functions, pain intensity, pain inter-
ference and fatigue), mental health (depression, 
anger and anxiety) and social health (ability to 
participate in social roles and activities) were 
asked and noted on PROMIS-29 questionnaire/ 
proforma. All collected information was entered 
in online PROMIS scoring system (CAT). All sca-
les were scored as recommended and converted 
to T scores, with a population mean of 50 and    
SD 10 as standardized. For all PROMIS scales, 
higher scores reflected “more” of the construct 
being measured. For example social roles, social 
activity and physical functions with higher scores 
showed better functioning and satisfaction and 
were considered as better whereas higher scores 
in depression, anger, anxiety, pain interference/ 
intensity and fatigue were considered as “worst”. 

Data were entered and analyzed by using 
SPSS-23. All the quantitative variables like age 
and score for constructs of PROMIS were pre-
sented in the form of Mean ± SD. Categorical var-
iables were presented in the form of frequency 
and percentage. Constructs of PROMIS were gra-
phically represented by histograms with normal 
curve. Pearson‟s correlation was used to assess 
the relationship between physical, mental and 
social health. Data was stratified according to the 
DAS-28 disease activity levels and Kruskal Wallis 
test  was applied post stratification. A p-value less 
than 0.05 was considered significant. 

RESULT 

A total of 191 patients with the mean age of 
38 ± 12.19 years were enrolled in the study in 

Table-I: Participant characteristics (n=191). 
Characteristic Value 

Age 38 ± 12 years 

Female gender  156 (82%) 

Male gender 35 (18%) 
DAS-28 

Remission 
LDA 
Moderated 
High 

62 (32%) 
72 (38%) 
42 (22%) 
16 (8%) 
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which 156 (81.67%) were female and 35 (18.33%) 
were male. They reflected a diverse spectrum of 
RA character in disease presentation and drug 
response. All patient were diagnosed case of rhe-
umatoid arthritis as per criteria for RA on initial 

visits12. All patients were on conventional 
DMARDs with majority 72 (38%) patients in low 
disease activity (LDA) as DAS-28 score, 62 (32%) 
in remission, 42 (22%) in moderate disease and   
16 (8%) in high disease activity. Mean T-scores (T-
score is standardized score that is based on an 
average score of 50, based on responses to the 

same questions in general population)12 of each 
group are shown in (table-I). Correlations of 
individual PROMIS scales were compared among 
construct of Physical health (physical functions, 
pain intensity, pain interference and fatigue), 

mental health (depression, anger and anxiety) 
and social health (ability to participate in social 
roles and activities) (table-II). Highest correla-
tions were seen among similar construct of phy-
sical health, mental health, and social health. Fati-
gue was strongly correlated with social role and 
social activity. In general, PROMIS scores worse-

Table-II: Correlations. 
  

Anxiety Anger 
Depres-

sion 
Fatigue 

Pain 
interference 

Pain 
behavior 

Physical 
function 

Social 
activity 

Social 
roles 

A
n

x
ie

ty
 

Pearson 
correlation 

P-value 
1 

.899** 
 

.000 

.879** 
 

.000 

.794** 
 

.000 

.793** 
 

.000 

.743** 
 

.000 

-.129 
 

.074 

-.168* 
 

.020 

-.168* 
 

.020 

A
n

g
er

 Pearson 
correlation 

P-value 

.899** 
 

.000 
1 

.861** 
 

.000 

.805** 
 

.000 

.784** 
 

.000 

.831** 
 

.000 

-.115 
 

.114 

-.158* 
 

.029 

-.164* 
 

.024 

D
ep

re
s

-s
io

n
 Pearson 

correlation 
P-value 

.879** 
 

.000 

.861** 
 

.000 
1 

.925** 
 

.000 

.920** 
 

.000 

.834** 
 

.000 

-.195** 
 

.007 

-.221** 
 

.002 

-.246** 
 

.001 

F
a

ti
g

u
e Pearson 

correlation 
P-value 

.794** 
 

.000 

.805** 
 

.000 

.925** 
 

.000 

1 
 
 

.931** 
 

.000 

.848** 
 

.000 

-.325** 
 

.000 

-.357** 
 

.000 

-.393** 
 

.000 

P
a

in
 

In
te

rf
er

en
ce

 

Pearson 
correlation 

P-value 

.793** 
 

.000 

.784** 
 

.000 

.920** 
 

.000 

.931** 
 

.000 
1 

.828** 
 

.000 

-.228** 
 

.002 

-.267** 
 

.000 

-.299** 
 

.000 

P
a

in
 

b
eh

a
v

io
r 

Pearson 
correlation 

P-value 

.743** 
 

.000 

.831** 
 

.000 

.834** 
 

.000 

.848** 
 

.000 

.828** 
 

.000 

1 
 

.000 

-.293** 
 

.000 

-.296** 
 

.000 

-.327** 
 

.000 

P
h

y
si

ca
l 

F
u

n
ct

io
n

 

Pearson 
correlation 

P-value 

-.129 
 

.074 

-.115 
 

.114 

-.195** 
 

.007 

-.325** 
 

.000 

-.228** 
 

.002 

-.293** 
 

.000 
1 

.923** 
 

.000 

.823** 
 

.000 

S
o

ci
a

l 

A
ct

iv
it

y
 

Pearson 
correlation 

P-value 

-.168* 
 

.020 

-.158* 
 

.029 

-.221** 
 

.002 

-.357** 
 

.000 

-.267** 
 

.000 

-.296** 
 

.000 

.923** 
 

.000 
1 

.877** 
 

.000 

S
o

ci
a

l 

R
o

le
s Pearson 

correlation 
P-value 

-.168* 
 

.000 

-.164* 
 

.024 

-.246** 
 

.001 

-.393** 
 

.000 

-.299** 
 

.000 

-.327** 
 

.000 

.803** 
 

.000 

.877** 
 

.000 
1 

*Correlation is significant at the 0.05 level (2-tailed), **Correlation is significant at the 0.01 level (2-tailed). 
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ned significantly as disease activity progressed 
from remission to high disease activity (table-III). 
Anxiety, anger and depression worsened by 
almost 6 to 10 points whereas fatigue, pain inter-
ference, pain behavior, physical function, social 
activity and social roles by 12 to 15 points. Similar 
worsening trends were observed for most of the 
measures in different disease activities but scores 
were not significantly different in LDA and 
moderate disease activities. In all PROMIS mea-
sures, lowest increase in impairment were noted 
in scales of mental health from remission to LDA 
(avg: 3.6 points), whereas highest impairment in 
physical health and social health measure (avg: 
6.5 points). Similar pattern was observed in mod-
erate to high disease activity but slight change 
were seen in different measures of PROMIS scale 
from LDA to moderate disease activity.  

DISCUSSION 

This study is first to report in our setup 
where different instruments of PROMIS-29 T-
scores were evaluated and compared in patients 
of RA. All instruments were completed in <9 
minutes by 80% of patients and showed consi-
derable impact of RA on social, mental and 
physical health of patient. Like other disease 
activity score used in RA, there was significant 
worsening of T-scores of all instruments noted 
with worsening of disease. In this study, average 
incline among T scores and worsening of mental 
health remained lower than physical health and 
pain which points towards the physical disability 
caused by RA. Lowest increase in impairment 
was noted among the scales of mental health 
from remission to LDA and highest impairment 
was observed in physical health and social health, 
which showed the different effects of disease acti-
vity on PROMIS. Correlation were similar among 
scales of mental health, physical health and pain. 
These findings contribute new evidence and sup-
port as outcomes in patient of RA in our region. 
Similar results were found in different interna-
tional studies/trials, which support superiority   
of PROMIS in RA patients13,19. These scales were 
initially developed for research purposes to 
obtain the estimate of patients‟ symptoms in diff-

erent diseases and procedures13. In patient with 
rheumatoid arthritis, different parameters were 
assessed using common T-score metric, which 
showed wide distribution and reported signifi-
cant impairment as disease progressed (fig-1). 
However fatigue, emotional distress and social 
participation are not currently evaluated as per 
previous guidelines in RA14. Now it is recomm-
ended that patient relevant symptoms through 
qualitative inquiry, cognitively debriefed poten-
tial items and rigorously psychometrically analy-
sis should be included in PROs to monitor dis-
ease activity13,15-17. Moreover, parameter like dep-
ression which is not being evaluated in conven-
tional scales shows less responsive in PROMIS 
scale18. Whereas, all aspects of physical function 
were comprehensively assessed according to ICF 
core set for RA except assisting others, driving 
and moving around using equipment. Excellent 
results were obtained with this scale for all para-
meters including isolated fatigue19,20. This scale 
will also provide research on less well studied 
impact of these factors in all other diseases21. In 
recent years this scale is well used and found 
efficient in other rheumatological disorders like 
SLE, OA, fibromyalgia22. Emerging treatment 
modalities in RA have also been evaluated during 
their trial phases with PROMIS scale. HAQ-DI 
scores were converted to this scale in phase 3 
clinical trial of baricitinib and considerable results 
were obtained24. 

Scale is also translated in multiple languages 
for patients and showed same expected res-
ults24,25. The current target for patient with RA is 
to achieve disease remission or LDA, it requires 
accurate, precise and reliable measurement of 
symptoms and functional impact of disease on 
patient16. With development of biologics and 
early diagnostic measures, many people reach    
at remission or LDA. In our sample, 70% were at 
these targets, however none of patients were on 
biologics. Composite RA disease activity measu-
res (disease activity score [DAS-228], simplified 
disease activity index [SDAI], clinical disease 
activity index [CDIA]) rely on answers to a global 
question about disease activity /health status and 
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ESR or CRP. Other multidimensional measures 
like SF-36 and HAQ are proprietary and burden-
some to complete in clinical setting. From all 
these available instruments, we selected PROMIS 

-29 CAT to focus on measureable outcomes 
which are either practical to obtain from patient 
(impact) or can directly be asked (symptoms). 
PROMIS CATs offers precise, practical and imm-

Table-III: (PROMIS and legancy scores by DAS-28 disease activity levels). 

 
Remission (n=62) 

Mean ± SD 
Low (n=72) 
Mean ± SD 

Moderate (n=42) 
Mean ± SD 

High (n=15) 
Mean ± SD 

p-value 

Anxiety  40.35 ± 8.4 44.00 ± 7.91 43.45 ± 7.6 46.26 ± 2.9 0.0001 

Anger 38.14 ± 7.30 42.55 ± 7.6 41.97 ± 7.3 45.00 ± 4.4 0.0001 

Depression 43.85 ± 7.81 46.22 ± 8.05 47.22 ± 5.1 52.00 ± 4.1 0.0001 

Fatigue 45.08 ± 6.52 51.11 ± 8.3 52.14 ± 4.4 59.66 ± 4.09 0.0001 

Pain interference  48.58 ± 7.7 52.81 ± 8.1 53.02 ± 4.8 62.60 ± 4.1 0.0001 

Pain behavior  38.19 ± 7.27 46.11 ± 7.79 47.64 ± 4.71 51.26 ± 3.9 0.0001 

Physical function 52.01 ± 4.02 45.11 ± 4.96 40.07 ± 3.8 39.73 ± 7.1 0.0001 

Social Activity 56.22 ± 3.9 49.27 ± 4.6 43.33 ± 4.7 42.46 ± 7.1 0.0001 

Social Roles 56.45 ± 3.8 49.61 ± 4.2 48.59 ± 4.56 43.33 ± 6.4 0.0001 
Scales with higher scores like social roles, social activity and physical functions with higher scores showed better functioning and 

satisfaction.Whereas higher scores in depression, anxiety, anger, pain interference/intensity and fatigue were considered as “worst”. 

   

   

   
Figure: T score distribution for patient reported outcomes measurement information system (PROMIS).  
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ediate disease response which covers important 
aspects of RA like physical, mental and pain 
measures. The ability of PROMIS to address and 
detect minute changes in symptoms in targeted 
disease activity offers new perception in RA pati-
ents to minimize physical disability and achieve 
treat to target approach. In addition, the PROMIS 
measures can be used freely and can be accessed 
on-line in multiple languages. There are limita-
tion to this study. Participant were mostly unedu-
cated who require assistance to fill online form. 
Majority of patients were in either remission       
or LDA with mean age 38 ± 12 years and average 
disease duration 10 years. None of the patient 
was on biologics and all patients were on 
csDMARDs. Patients with later age groups and 
short duration of disease activity may respond 
differently on PROMIS scale. Future analysis 
should extend examination of PROMIS-29 on 
patients obtaining different bDMARDs and 
individuals on low compliance. Former will  
show deep remission response and later may be 
especially important to know which aspect of 
PROMIS scales gives high score in such patients. 
PROMIS scales should be made available in local 
languages of this region like urdu, sindhi and 
pashto for understanding of disease activity with 
PROMIS score in such patients.  

CONCLUSION  

Results showed considerable impact of RA 
on physical, social and mental health of patients. 
This work provided initial data supporting app-
licability and practicality of PROMIS-29 for moni-
toring disease activity and research in inflamma-
tory condition like RA.  
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