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Measuring Outcomes in Psoriatic Arthritis: Comparing 
Routine Assessment of Patient Index Data and  
Psoriatic Arthritis Impact of Disease 
Jessica A. Walsh1, Marilyn T. Wan2, Christine Willinger3, M. Elaine Husni4, Jose U. Scher5,  
Soumya M. Reddy5, and Alexis Ogdie1 

ABSTRACT.	 Objective. To examine the construct validity of Routine Assessment of Patient Index Data 3 (RAPID3) 
and Psoriatic Arthritis Impact of Disease (PsAID) in patients with psoriatic arthritis (PsA). In examining 
construct validity, we also addressed scores among subgroups with severe psoriasis, polyarticular disease, 
enthesitis, and dactylitis, and evaluated influences of sociodemographic factors and comorbidities (contex-
tual factors) on these patient-reported outcomes (PRO).

	 Methods. Patients with PsA were enrolled in the Psoriatic Arthritis Research Consortium (PARC) between 
2014 and 2016. PARC is a longitudinal observational cohort study conducted at 4 US institutions. In 
this cross-sectional study, construct validity was assessed by examining Spearman correlation coefficients 
for RAPID3 and PsAID with physician-reported disease activity measures and other PRO [e.g., Medical 
Outcomes Study Short Form-12 physical component summary/mental component summary (SF-12 PCS/
MCS), Functional Assessment of Chronic Illness Therapy–Fatigue scale (FACIT-F)]. Contextual factors 
and disease subgroups were assessed in multivariable linear regression models with RAPID3 or PsAID12 as 
outcomes of interest and the hypothesized contextual factors as covariates. 

	 Results. Among 401 patients enrolled in PARC, 347 completed RAPID3 or PsAID12. Of these, most 
were white females with a mean age of 51.7 years (SD 14.02). RAPID3 and PsAID were highly correlated  
(r = 0.90). These measures were also correlated with the SF-12 PCS (r = –0.67) and FACIT-F (r = –0.77). 
Important contextual factors and disease subgroups included enthesitis, joint counts, education, insurance 
type, and depression.

	 Conclusion. RAPID3 and PsAID12 have excellent construct validity in PsA and are strongly correlated 
despite differing items. Contextual factors (i.e., the presence of depression and obesity) should be considered 
when interpreting raw scores of the RAPID3 and PsAID12.

	 Key Indexing Terms: patient-reported outcomes, psoriatic arthritis
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patients’ perceptions of their disease and individual priorities for 
improvements. PRO also communicate information that may be 
difficult to ascertain with standard provider assessments, particu-
larly with heterogeneous diseases such as psoriatic arthritis (PsA). 
Because patient perceptions of health are important targets for 
intervention, it is necessary to select and understand appropriate 
PRO for assessments of PsA1,2. Selection of PRO for PsA is chal-
lenging. There are a large number of available PRO measuring 
overlapping but distinct aspects of disease. Time and resources 
for both patients and clinicians limit the number of PRO that 
can be included in studies and daily clinical practice. Further, 
when too many PRO are required from patients, questionnaire 
fatigue erodes the quality of data3. 
	 For the purposes of clinical practice and longitudinal 
cohort studies, several PRO are attractive for various reasons. 
The Routine Assessment of Patient Index Data 3 (RAPID3) 
is appealing because it is widely recognized and feasible and is 
largely considered the most commonly used PRO in the United 
States across inflammatory diseases4,5,6. Further, RAPID3 has 
been validated as a measure of disease activity in rheuma-
toid arthritis (RA), ankylosing spondylitis, and more recently 
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Understanding patient perceptions of health and func-
tion are necessary for optimizing clinical decision making. 
Patient‑reported outcomes (PRO) provide valuable insights into 
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PsA7,8,9,10,11. This means RAPID3 can be useful when comparing 
between inflammatory arthritis subsets, studying multiple types 
of inflammatory arthritis in aggregate, and seeing patients with 
varied diagnoses in a single clinic session. Unlike the RAPID3, 
initially designed for patients with RA, the Psoriatic Arthritis 
Impact of Disease (PsAID) questionnaire was specifically devel-
oped for PsA by patients with PsA and each question is specifi-
cally attributed to PsA (i.e., each item, such as fatigue, is followed 
by the words “due to your PsA”)12,13,14. It was designed to broadly 
measure the effect of disease on diverse aspects of patients’ 
lives and has also been shown to correlate strongly with disease 
activity measures, such as Disease Activity in PSoriatic Arthritis 
(DAPSA)15, and disease activity cutoff scores have been estab-
lished, including a Patient Acceptable Symptom State12. Further, 
a principal component analysis identified a subset of questions 
within the PsAID12 that represented the effect of cutaneous 
psoriasis. Both RAPID3 and PsAID12 are among the most 
feasible PRO and are widely used and accepted by patients and 
researchers16,17. Many other PRO also exist; most of these more 
narrowly measure concepts such as fatigue or work productivity, 
or broadly measure health-related quality of life (HRQOL)4. 
	 While RAPID3 and PsAID performed well in PsA overall, 
there are several common demographic and comorbid factors 
that influence PRO. In general, women with PsA report higher 
self-assessed disease activity scores compared to men18,19,20,21,22. 
Additionally, obesity has been associated with less favorable PRO 
in patients with axial spondyloarthritis (axSpA)23,24,25,26. The 
influence of contextual factors, such as sociodemographics and 
comorbidities, on PRO is not well understood in PsA22,27,28,29. To 
inform PRO selection and interpretation, the objectives of our 
study were to characterize the construct validity of RAPID3 and 
PsAID in the general PsA population and in subsets with poly- 
articular disease (4 or more active joints), enthesitis, and 
dactylitis; and to evaluate influences of common sociodemo-
graphic factors and comorbidities on these 2 PRO. 

MATERIALS AND METHODS
Patients and study population. Psoriatic Arthritis Research Consortium 
(PARC) is a longitudinal cross-sectional observational cohort study 
that includes 4 institutions in the US: the University of Pennsylvania 
(Penn Psoriatic Arthritis Program), Cleveland Clinic (Arthritis and 
Musculoskeletal Center), New York University (Psoriatic Arthritis Center), 
and the University of Utah (Utah Spondyloarthritis Program). The 4 
centers in PARC standardized data collection and developed a Research 
Electronic Data Capture, or REDCap, database with a common data model. 
The study period was 2014 to 2016. Patients were 18 years or older and met 
ClASsification for Psoriatic ARthritis (CASPAR) criteria30. Only baseline 
data are included in this analysis.
Physician-assessed variables collected. Baseline demographics and social 
histories that were reported by participants included age, sex, race, ethnicity, 
body mass index (BMI), smoking status (ever vs never), current alcohol 
use (yes/no), highest level of education, insurance type, work status, and 
income level. Additional information obtained by physicians through a 
history and record review included location of study center, duration of 
PsA (since diagnosis), duration of psoriasis (since diagnosis), fulfillment of 
Assessment of Spondyloarthritis international Society (ASAS) criteria for 
axSpA, inflammatory back pain as defined by ASAS criteria or sacroiliitis as 

defined by joint imaging31, and comorbidities including presence of obesity 
(BMI > 30 kg/m2), fibromyalgia, concurrent osteoarthritis, cardiovascular 
disease, and diabetes. Physician examination measures included tender joint 
counts (TJC) and swollen joint counts (SJC; 66/68 at 3 centers and 76/78 
at the fourth center), enthesitis count > 0 (measured by Leeds Enthesitis 
Index32 plus bilateral plantar fascia insertions), dactylitis count > 0, and 
typical psoriatic nail dystrophy (onycholysis, pitting, or hyperkeratosis)30. 
Physicians also reported their global assessments for cutaneous psoriasis, 
arthritis, and overall health. Data were collected at a single timepoint at 
enrollment in this cross-sectional study. If more than 1 follow-up was avail-
able, only the enrollment visit was included. 
PRO. All sites collected the RAPID3 [1 site collected the Health 
Assessment Questionnaire–Disability Index (HAQ-DI), patient pain, 
and patient global (range 0–10)33, and these scores were transformed to 
RAPID3 scores per a previously described algorithm]34. In addition, 3 sites 
collected the Medical Outcomes Study Short Form-12 physical compo-
nent summary (SF-12 PCS); the physical component score on the SF-12 
is highly correlated with the SF-36 PCS used in PsA clinical trials35. Two 
sites additionally collected the PsAID12, the Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI), the Functional Assessment Of Chronic 
Illness Therapy–Fatigue scale (FACIT-F), Dermatology Life Quality Index, 
Work Limitations Questionnaire (WLQ), and Work Productivity and 
Activity Impairment. Permission from the FACIT owners was obtained for 
the FACIT-F. Licenses have been obtained for the use of the SF-12 and the 
WLQ from Optum and Tufts University, respectively. Patients also reported 
insurance status, work status, education level, smoking, alcohol consump-
tion, and a basic set of comorbidities including depression (defined as 
patient-reported depression or Patient Health Questionnaire-9 score > 10).
Construct validity — a priori hypotheses. Construct validity is the ability of 
an instrument to measure the concepts it attempts to measure36. Convergent 
validity, one aspect of construct validity, is the concept that 2 measures that 
should be related to each other are, in fact, related. We believe that both 
RAPID3 and PsAID are addressing the construct of “disease impact” or how 
much the disease is currently affecting the patient’s life. We hypothesized a 
priori that RAPID3 and PsAID-9 and -12 would be strongly correlated (rho 
0.8–1.0; Supplementary Table 1, available with the online version of this 
article)37. Further, we hypothesized that these outcomes would have strong 
correlations with physical function measures (i.e., SF-12 PCS) and other 
disease effect measures (BASDAI), and moderate correlation (rho 0.6–0.8) 
with fatigue, HRQOL assessments, work limitations, and swollen and 
TJC. While we hypothesized that depression would affect the total score 
(as a contextual factor), we predicted that there would be a low correla-
tion between RAPID3 and SF-12 mental component summary (MCS). 
Additionally, we hypothesized that RAPID3 and PsAID would differen-
tiate well between those with low and high disease activity when stratified 
by swollen and TJC, enthesitis, and dactylitis (PsA subgroups). Finally, we 
hypothesized that there would be associations between the RAPID3 and 
PsAID scores with contextual factors (including obesity, older age, and 
female sex; comorbidities such as hypertension, diabetes, and depression; 
and socioeconomic status)38.
Statistical analysis. We first descriptively reported the study population 
characteristics. We assessed convergent validity by examining the Spearman 
correlation (given a skewed distribution of data) for RAPID3 and PsAID12 
with the other PRO and physician-reported disease activity measures 
(as described above). Another form of construct validity is the ability to 
differentiate between known groups or differing disease states39,40,41. We 
used swollen joints as a reference standard. We plotted each PRO and the 
number of swollen joints. We compared the mean score for RAPID3 and 
PsAID12 among patients with 4 or more swollen joints versus 3 or fewer 
swollen joints (this cutoff was chosen because it is typically used for eligi-
bility into PsA randomized controlled trials). 
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	 Contextual factors were investigated as confounders. These factors 
(e.g., demographic or clinical characteristics) result in differential scoring 
of the questionnaire of interest. A list of hypothesized or potential contex-
tual factors was developed prior to statistical testing and included sex, age 
(< 50 or ≥ 50 yrs, according to median split), race, education level, insur-
ance type, work status, depression, obesity, diabetes, or cardiovascular 
disease. We examined the association between potential contextual factors 
and RAPID3 and PsAID12 scores by plotting the median RAPID3 and 
PsAID12 scores by subgroup of the potential contextual factor. We then 
used univariable linear regression models to identify the statistical associ-
ation of potential contextual factors with the RAPID3 and subsequently 
formed multivariable linear regression models in a purposeful selection 
method (testing only biologically relevant variables and including only 
those variables significant at the univariable stage in a full model, defined 
as p < 0.05) to determine which factors continued to have an independent 
relationship with the RAPID3 score when accounting for the other factors 
in the model. This modeling process was repeated for PsAID12. We used a 
complete case design in this cross-sectional study. 
Ethics approval. Institutional Review Board approval was obtained at all 
4 sites: University of Pennsylvania (PARC-819801; PARC-B- 828357), 
Cleveland Clinic (IRB 07-623), New York University (14-00487), and 
University of Utah (IRB_00074499). Patients signed a written consent 
form prior to enrollment in the study.

RESULTS
The study enrolled 401 patients among the 4 centers. After 
excluding patients who did not complete the RAPID3 or 
PsAID12, 347 patients remained. The cohort is representative 
of patients with PsA in the United States: 53.6% female, mean 
age 51.7 years (SD 14.02), and mostly white (Table 1). The prev-
alences of obesity and depression in the cohort were 42% and 
19%, respectively. Other common comorbidities in the cohort 
were diabetes (10%) and cardiovascular disease (18%). Using 
RAPID3 categories for disease activity designed for RA, the 
mean disease activity was moderate33. The mean PsAID12 score 
was 3.24 (SD 2.38), and 130 patients (63%) were below the 
published patient acceptable symptom state of 412.
RAPID3 and PsAID12 construct validity. We assessed the 
correlation among the PRO and the provider assessments 
(Figure 1 and Table 2). The RAPID3 was strongly correlated 
with the PsAID12 (r = 0.90, p < 0.001; this was identical for 
PsAID9; Figure 1). The magnitude of correlation between 
RAPID3 and the other PRO was similar to the magnitude of 
correlation between PsAID12 and the other PRO. Specifically, 
BASDAI strongly correlated with both RAPID3 (r = 0.88) 
and PsAID12 (r = 0.87). Correlations were also moderate to 
strong with FACIT-F for RAPID3 (r = –0.77) and PsAID12 
(r = –0.84). Correlations were modest to moderate between 
RAPID3 and SF-12 PCS, SF-12 MCS, WLQ, physician global 
assessment (PGA), physician assessment of arthritis, SJC, and 
TJC (range: r = 0.39–0.67). Similarly, correlations were modest 
to moderate between PsAID12 and SF-12 PCS, SF-12 MCS, 
WLQ, PGA, physician assessment of arthritis, SJC, and TJC 
(range: rho = 0.37–0.73). 
	 To assess the ability of these measures to distinguish between 
known groups, we examined a series of different cutpoints in the 
SJC. There was a significant difference among those with 4 or 

Table 1. Characteristics of patients with RAPID3 or PsAID12 data (n = 
347)*.

Characteristics	 Values

Age, yrs, mean (SD)	 51.7 (14.0)
Sex	
   Female, n (%)	 186 (53.6)
Race, n (%)	
   White	 300 (86.5)
   Black	 6 (1.7)
   Native American	 2 (0.6)
   Asian	 12 (3.5)
   Other	 13 (3.8)
   Unknown	 7 (2.0)
BMI, mean (SD)	 29.2 (6.7)
Ethnicity	
   Hispanic, n (%)	 7 (2.0)
Center, n (%)	
   Cleveland Clinic	 91 (26.2)
   New York University	 47 (13.5)
   University of Utah	 148 (42.7)
   University of Pennsylvania	 61 (17.6)
Current therapies, n (%) †	

   Methotrexate	 114 (32.9)
   Leflunomide	 17 (4.9)
   Sulfasalazine	 19 (5.5)
   Apremilast	 14 (4.0)
   Adalimumab	 61 (17.6)
   Etanercept	 67 (19.3)
   Certolizumab	 3 (0.9)
   Golimumab	 9 (2.6)
   Infliximab	 20 (5.8)
   Ustekinumab	 16 (4.6)
   Secukinumab	 2 (0.6)
   HCQ	 6 (1.7)
   Any nbDMARD or bDMARD	 231 (66.6)
Joint counts, mean (SD)^	
   66 swollen	 2.2 (3.8)
   68 tender	 4.3 (7.2)
   76 swollen	 4.5 (11.2)
   78 tender	 7.3 (12.5)  	
PGA, mean (SD)
   Overall	 3.4 (2.2)
   Arthritis	 3.0 (2.2)
   Skin	 2.0 (2.2)
PtGA**, mean (SD)	 3.7 (2.7)
Pain assessment, mean (SD)	 4.0 (2.8)
HAQ score, mean (SD)	 1.6 (1.7)
RAPID3, mean (SD)	 8.6 (6.1)
PsAID9*, mean (SD)	 3.4 (2.4)
PsAID12*, mean (SD)	 3.2 (2.4)

* PsAID was completed by 208 patients; RAPID3 was completed by 341 
patients. ** The global assessments use the 0–10 range and were taken from 
the RAPID3. † Some patients were receiving concomitant therapy; percent-
ages do not sum up to 100. ^ One center collected only the 76/78 joint 
count. BMI: body mass index; HAQ: Health Assessment Questionnaire; 
nbDMARD: nonbiologic disease-modifying antirheumatic drug; 
bDMARD: biologic DMARD; RAPID3: Routine Assessment of Patient 
Index Data, range 0–30; HCQ: hydroxychloroquine; PsAID: Psoriatic 
Arthritis Impact of Disease questionnaire; PGA: physician global assess-
ments; PtGA: patient global assessments.

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


Walsh, et al: RAPID3/PsAID in PsA
 

1499

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved. Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved.

Figure 1. Construct validity: correlation of RAPID, PsAID, and SJC. Correlation between (A) RAPID3 and PsAID12, (B) RAPID3 and SJC (0–66), and (C) 
PsAID12 and SJC (0–66). RAPID3 and PsAID are strongly correlated whereas either measure has only moderate correlation with the SJC. RAPID3: Routine 
Assessment of Patient Index Data 3; PsAID12: Psoriatic Arthritis Impact of Disease 12; SJC: swollen joint count.

more swollen joints compared to those with 3 or fewer swollen 
joints (PsAID12 n = 183; RAPID3 = 231; P < 0.001; Figure 
2) and similarly a significant difference (P < 0.001) when we 
examined 0–1 swollen joints compared to 2 or more. Similarly, 
RAPID3 differentiated between patients with and without 
enthesitis on examination (P < 0.01, Figure 3); however, PsAID 
was not significantly different between patients with and without 
enthesitis. 
Contextual factors and PsA subgroups. In Table 3, we present 
univariable and multivariable associations with the RAPID3 
score. These were significantly associated with the RAPID3 
score in univariable models: sex, alcohol use, center, BMI, 
education level, insurance type, SJC, TJC, enthesitis count, 
depression, and obesity. In a multivariable model, we found 
significant associations with RAPID3 in postgraduate educa-
tion, insurance type, enthesitis, and TJC. Sex was no longer 

significant after accounting for these other factors. Removing 
it from the model did not change the point estimates or CI 
of the other elements and did not significantly affect the 
R2 value or Akaike information criteria. We also examined 
univariable and multivariable associations with the PsAID12 
in Supplementary Table 2 (available with the online version of 
this article). In a multivariable model, we found that insurance 
type, enthesitis, SJC, and depression were significantly associ-
ated with PsAID12. 

DISCUSSION
In this cross-sectional study, we demonstrated the construct 
validity of RAPID3 and PsAID12 in PsA; they are strongly 
associated with each other and correlate well with measures of 
similar constructs, replicating a priori hypotheses. To our knowl-
edge, this is the first study to directly compare RAPID3 and 

Table 2. Correlation among instruments in a cross-sectional setting.

	 N of 	 RAPID3	 PsAID12	 SF-12	 SF-12	 BASDAI	 FACIT-F	 WLQ	 Phys	 Phys 	 Swollen	 Tender	 Pain	
	 RAPID3 /			   PCS	  MCS				    Global	 Arth	 Joints	  Joints
	 instrument	 	  				     		   		

PsAID12	 207	 0.90*												          
PsAID9	 207	 0.90*	 1.00*											         
SF-12 PCS	 270	 –0.67*	 –0.73*											         
SF-12 MCS	 270	 –0.41*	 –0.48*	 0.11										        
BASDAI	 205	 0.88*	 0.87*	 –0.68*	 –0.42*									       
FACIT-F	 188	 –0.77*	 –0.84*	 0.71*	 0.54*	 –0.78*								      
WLQ**	 141	 0.67*	 0.72*	 –0.63*	 –0.50*	 0.68*	 –0.76*							     
Phys Global	 304	 0.63*	 0.63*	 –0.50*	 –0.26*	 0.56*	 –0.48*	 0.45*					   
Phys Arth	 306	 0.60*	 0.56*	 –0.45*	 –0.22*	 0.49*	 –0.42*	 0.38*	 0.84*				  
Swollen Joints	 231	 0.39*	 0.39*	 –0.28*	 –0.17*	 0.34*	 –0.26*	 0.25*	 0.54*	 0.68*			 
Tender Joints	 231	 0.42*	 0.37*	 –0.33*	 –0.15*	 0.35*	 –0.28*	 0.29*	 0.55*	 0.63*	 0.77*		
Pain	 344	 0.94*	 0.89*	 –0.63*	 –0.34*	 0.85	 –0.72	 0.62	 0.64	 0.61	 0.39	 0.41	
Global	 343	 0.93*	 0.83*	 –0.62*	 –0.42*	 0.81	 –0.72	 0.64	 0.56	 0.55	 0.35	 0.38	 0.83*

Spearman correlation coefficients are shown here. Yellow indicates a strong correlation (rho 0.8–1.0) and blue a moderate correlation (0.6–0.79). * p < 0.05.  
** The productivity score of the Work Limitations Questionnaire (WLQ) is shown here.  The WLQ index had nearly identical coefficients. Numbers in italics: 
Pain and global assessment are part of the RAPID3, so the correlation is expected to be high. Note that the additional columns with the other outcomes were 
not part of the original hypotheses. RAPID3: Routine Assessment of Patient Index Data 3; PsAID12: Psoriatic Arthritis Impact of Disease 12-question version; 
PsAID9: Psoriatic Arthritis Impact of Disease 9-question version; SF-12 PCS: Medical Outcomes Study Short Form-12 physical component summary; SF-12 
MCS: SF-12 mental component summary; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; FACIT-F: Functional Assessment of Chronic Illness 
Therapy Fatigue scale; Phys global and Phys arth: physician global assessments for overall health and arthritis, respectively.
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PsAID and we found that despite having different items on the 
questionnaires, they are highly correlated and measure the same 
construct: disease impact. Both RAPID3 and PsAID differenti-
ated well between high and low disease states as demonstrated 
by SJC and TJC. The presence of enthesitis also seemed to be 
identified by the RAPID3 because patients with enthesitis had a 
higher score than patients without enthesitis, and it remained in 
the multivariable model after adjustment for other factors. 
	 RAPID3 is a “multidimensional” instrument that involves ques-
tions not only about functional ability but also pain and includes 
a “global” assessment that outlines the patient’s overall status33. 
Previous studies in RA have shown that RAPID3 correlates 
well with the 28-joint count Disease Activity Score (a measure 
of peripheral arthritis disease activity), the patient pain assess-
ment, and inflammatory biomarkers (i.e., erythrocyte sedimen-
tation rate or C-reactive protein) and thus has construct validity 
in RA42. However, unlike in RA, in our study the RAPID3 was 
only mildly correlated with disease activity (i.e., SJC and TJC). 
Our results better support RAPID3 as a measure of disease effect 
rather than disease activity in PsA. In comparison to RA, PsA is 
a more heterogeneous disease with additional features such as 

psoriasis, enthesitis, dactylitis, and spondylitis; it may influence 
the RAPID3 scores beyond peripheral arthritis alone, and the 
degree to which these contributed to the scores was previously 
unknown43. The strong associations of RAPID3 with other PRO 
in PsA suggest that these additional features were adequately 
determined with RAPID344. The weighting of the global and 
pain scores may account for the strong association observed with 
overall disease effect. 
	 Our findings are complementary to earlier work conducted 
on the RAPID3. Coates, et al demonstrated good responsiveness 
and discrimination in a clinical trial [Tight Control of Psoriatic 
Arthritis (TICOPA)] and an observational cohort [Long-
Term Outcome in Psoriatic Arthritis Study (LOPAS II)]7,45. 
Those studies showed that RAPID3 differentiated between 
patients in minimal disease activity versus patients with active 
disease. RAPID3 also correlated with levels of disease activity, 
as measured by 2 validated composite measures of PsA activity, 
PASDAS and DAPSA7,45. Conversely, our findings differed 
from the study conducted by Vakil-Gilani, et al in a clinical care 
population (patients with psoriasis and PsA)46. Although the 
patients had RAPID3 scores similar to those in our study, the 

Figure 2. Known groups: RAPID3 and PsAID by SJC and by tender joint count. (A) RAPID3 and (B) PsAID12 scores are signifi-
cantly different among patients with low disease activity (defined by SJC < 4) compared to those with 4 or more swollen joints, 
suggesting that these measures differentiate between low and higher disease activity states. (C) RAPID3 and (D) PsAID12 scores are 
significantly different among patients with low disease activity (defined by a tender joint count < 4) compared to those with 4 or more 
tender joints, suggesting that these measures differentiate between low and higher disease activity states. RAPID3: Routine Assessment 
of Patient Index Data 3; PsAID12: Psoriatic Arthritis Impact of Disease 12; SJC: swollen joint count.
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authors found a nonlinear relationship between RAPID3 and 
the Psoriasis Quality of Life 12-item questionnaire (PQoL-12). 
Based on the weak correlation between these instruments, and 
the inability to transform the scores, the authors concluded that 
RAPID3 “fails to capture mental and psychological health infor-
mation”46. Our findings, however, suggest that RAPID3 was at 
least moderately correlated with HRQOL instruments (though 
PQoL12 was not measured) and was strongly correlated with 
PsAID.
	 While RAPID3 is widely used and can be used in multiple 

diseases, PsAID also has advantages over RAPID3: it was 
developed among patients with PsA for measurement of PsA 
and has been validated in more than 1 cohort; it includes an 
item addressing the skin, which RAPID3 does not directly 
address; and cutoffs for thresholds of meaning (i.e., patient 
acceptable symptom state and minimal clinically important 
differences) have been established. Additionally, PsAID12 
was recently provisionally endorsed by OMERACT for 
the measurement of disease-specific HRQOL in clinical 
trials14,43. Given these advantages, in particular the content 

Figure 3. RAPID3 and PsAID by known subgroups: mean RAPID3 and PsAID12 scores, by sex (A, B), obesity (C, D), depres-
sion (E, F), enthesitis (G, H), and dactylitis (I, J). RAPID3 scores are significantly different among the sex, obesity, depression, 
and enthesitis status subgroups. PsAID scores are significantly different among the sex, obesity, and depression status subgroups. 
RAPID3: Routine Assessment of Patient Index Data 3; PsAID12: Psoriatic Arthritis Impact of Disease 12.
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validity, it is that much more interesting that the 2 measures 
are so strongly correlated.
	 Examination of contextual factors relevant for RAPID3 and 
PsAID in PsA is a strength of our study. Contextual factors are 
the other factors aside from the patient’s disease that may inform 
the way a patient responds to a questionnaire26. This is important 
because these factors can be confounders that lead to differential 
study effects and bias47. Therefore, we assessed contextual factors 
to identify items that should be collected in studies to fully 
understand these scores. Education, insurance type, enthesitis, 
and total TJC were independently associated with RAPID3 
scores. These same factors plus the SJC and depression were inde-
pendently associated with PsAID scores. Although there may be 
a bidirectional relationship (e.g., reduced physical function leads 
to more TJC and vice versa), overall these data suggest that at 
a minimum these factors should be identified in observational 
studies using the RAPID3 or PsAID as a primary outcome. Of 
note, insurance type may be a marker of socioeconomic status 
and our findings may be related to potential undertreatment in 
the uninsured or underinsured psoriasis and PsA populations in 
the US48. Longitudinal analyses are needed to better understand 
the relationship between contextual factors and outcomes and 
whether these relationships portend poorer response.
	 Generalizability is a strength of our study because it is a 
multicenter observational cohort study representing different 
geographic areas in the US: 4 cities in 3 regions with varied 

patient populations and a wide range of disease activity and 
disease features, allowing for analyses in subsets of patients. We 
have demonstrated that using pooled data from multiple centers 
is possible when data collection is standardized with this PARC 
cohort, and longitudinal studies in the future are planned within 
this cohort. 
	 This is a cross-sectional, complete case analysis and there-
fore has limitations. First, the study was performed in academic 
medical centers, so selection bias may affect the generalizability 
of the results. The minimal exclusion criteria should limit the 
effect of selection bias. We did not evaluate the instruments’ reli-
ability. Reliability has been addressed in other studies12,33. While 
our findings support previous validation studies of RAPID3 
and PsAID, longitudinal data on discrimination, responsive-
ness, and construct validity of these PRO in PsA are still needed. 
Further, we used a conversion method to transform the scores of 
HAQ-DI to multidimensional HAQ from 1 center that did not 
collect RAPID3 but instead collected HAQ-DI, patient global, 
and patient pain assessment. This conversion method has previ-
ously been validated in RA (not in a PsA population) and there-
fore could affect the validity of our results. Excluding this center 
from the analysis did not affect the results. Additionally, studies 
to determine whether these scores can be transformed from one 
to another would be helpful.
	 Our findings demonstrate that RAPID3 and PsAID12 are 
strongly correlated and appear to measure similar constructs, 

Figure 3. Continued.
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broadly assessing the effect of PsA on function and wellness. 
The main advantages include that RAPID3 and PsAID12 are 
easy to complete and score and exist in both paper and mobile 

applications. Moreover, they are nonproprietary for clinical use. 
Additionally, the RAPID3 is the most commonly used PRO 
in clinical practice in the US42. RAPID3 and PsAID scores are 

Table 3. Univariable and multivariable associations with RAPID-3 scores.

		                                                       Univariable		                                                    Multivariable	
Factor	 n	 β Coefficient (95% CI)	 P	 β Coefficient (95% CI)	 P

Age	 345	 –0.01 (–0.07 to 0.04)	 NS		
Sex	 345	 2.49 (1.07–3.91)	 0.001	 1.20 (–0.53 to 2.93)*	 0.17
Race 	 339				  
   White		  REF			 
   Black/African American		  4.69 (–0.76 to 10.15)	 NS		
   Native American		  2.16 (–7.23 to 11.55)	 NS		
   Asian		  –0.03 (–3.92 to 3.87)	 NS		
   Hispanic/Latino		  5.94 (0.99–11.00)	 0.02		
   Other		  3.18 (–0.57 to 6.93)	 NS		
Body mass index	 343	 0.19 (0.08–0.29)	 < 0.001		
Smokers (ever vs never)	 274	 1.22 (–0.42 to 2.86)	 NS		
Alcohol (current use)	 273	 –2.12 (–3.66 to –0.58)	 0.007		
Center	 345	 0.83 (0.27–1.40)	 0.004		
Education 	 203				  
   No college degree		  REF			 
   College		  –2.5 (–4.88 to –0.13)	 0.04	 –1.66 (–3.83 to 0.49)	 0.13
   Postgraduate degree		  –5.24 (–7.92 to –2.56)	 < 0.001	 –3.16 (–5.61 to 0.72)	 0.01
Insurance 	 179				  
   Uninsured		  REF			 
   Medicare/Medicaid		  –11.63 (–20.94 to –2.32)	 0.02	 –10.47 (–18.16 to 2.78)	 0.008
   Private		  –15.88 (–25.03 to –6.72)	 0.001	 –13.42 (–20.98 to 5.85)	 0.001
   Both		  –15.28 (–24.94 to –5.61)	 0.002	 –15.59 (–23.69 to 7.49)	 < 0.001
Work 	 180				  
   Looking for work		  REF			 
   Full time		  2.20 (–5.43 to 9.82)	 NS		
   Part time		  4.92 (–3.26 to 13.11)	 NS		
   Disabled/sick leave		  9.46 (1.48–17.44)	 0.02		
   Student		  6.03 (–3.17 to 15.22)	 NS		
   Homemaker		  2.38 (–5.88 to 10.56)	 NS		
   Retired		  4.08 (–3.86 to 12.03)	 NS		
Income	 169				  
   < $30K		  REF			 
   ≥ $30K–60K		  –3.19 (–6.42 to 0.03)	 0.05		
   > $60K–$100K		  –5.99 (–9.21 to 2.77)	 < 0.001		
   > $100K–$250K		  –5.13 (–8.37 to 1.89)	 0.002		
   > $250K		  –10.54 (–14.81 to –6.26)	 < 0.001		
PsA duration, yrs	 292	 –0.04 (–0.11 to 0.03)	 NS		
Psoriasis duration, yrs	 288	 –0.02 (–0.07 to 0.03)	 NS		
ASAS classification	 149	 0.68 (–2.05 to 3.41)	 NS		
Inflammatory back pain	 180	 –0.04 (–2.49 to 2.41)	 NS		
Osteoarthritis	 209	 0.65 (–1.32 to 2.62)	 NS		
Fibromyalgia	 209	 6.10 (2.611–9.56)	 0.001	 4.51 (1.13–7.88)	 0.009
History of diabetes	 345	 0.37 (–1.85 to 2.60)	 NS		
History of cardiovascular disease	 344	 2.12 (0.31–3.93)	 0.02		
Depression	 298	 4.15 (2.42–5.89)	 < 0.001		
Total swollen joint count	 230	 0.67 (0.44–0.90)	 < 0.001		
Total tender joints	 230	 0.38 (0.26–0.50)	 < 0.001	 0.25 (0.14–0.36)	 < 0.001
Enthesitis count	 178	 2.13 (1.09–3.17)	 < 0.001	 1.20 (0.30–2.01)	 0.009
Dactylitis count	 181	 1.13 (–0.30 to 2.5)	 0.12		
Nail dystrophy	 143	 –1.06 (–3.53 to 1.41)	 NS		

* Sex was retained in the final model as it was felt to be biologically relevant despite not being significant. The β coefficients can be interpreted as the difference in 
the mean PRO score between the 2 groups. The 95% CI do not include 0 (no difference). CI that do not cross 0 indicate statistical difference. Every increase in 
year of age results in an inverse relationship with the RAPID3 score. RAPID3: Routine Assessment of Patient Index Data 3; NS: not significant; PsA: psoriatic 
arthritis; ASAS: Assessment of Spondyloarthritis international Society; PRO: patient-reported outcomes.
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influenced by enthesitis, joint counts, insurance type, and depres-
sion, and these contextual factors and active disease domains 
should be considered when interpreting the scores. Additional 
longitudinal studies are needed to determine which is most 
optimal for monitoring long-term outcomes.
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