
HAL Id: hal-03896035
https://hal.sorbonne-universite.fr/hal-03896035v1

Submitted on 30 Apr 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Comparing the Patient-Reported Physical Function
Outcome Measures in a Real-Life International Cohort

of Patients With Psoriatic Arthritis
Ying Ying Leung, Ana-Maria Orbai, Maarten Wit, Andra Balanescu,

Emmanuelle Dernis, Martin Soubrier, Lihi Eder, Josef S. Smolen, Laura C.
Coates, Laure Gossec

To cite this version:
Ying Ying Leung, Ana-Maria Orbai, Maarten Wit, Andra Balanescu, Emmanuelle Dernis, et al..
Comparing the Patient-Reported Physical Function Outcome Measures in a Real-Life International
Cohort of Patients With Psoriatic Arthritis. Arthritis Care & Research = Arthritis Care and Research,
2021, 73 (4), pp.593–602. �10.1002/acr.24139�. �hal-03896035�

https://hal.sorbonne-universite.fr/hal-03896035v1
https://hal.archives-ouvertes.fr


Comparing the patient reported physical function outcome 
measures in a real-life international cohort of patients with 
psoriatic arthritis.

Ying Ying Leung, MB ChB, MD1, Ana-Maria Orbai, MD, MHS2, Maarten de Wit, PhD3, Andra 
Balanescu, MD, PhD4, Emmanuelle Dernis, MD5, Martin Soubrier, MD, PhD6, Lihi Eder, MD, 
PhD7, Josef S Smolen, MD8, Laura C Coates, MB ChB, PhD9, Laure Gossec, MD, PhD10,11, 
The ReFlap Study Group

1.Singapore General Hospital, Duke-NUS Medical School, Singapore 2.John Hopkins University, 
Division of Rheumatology, Baltimore, MD, USA 3.Patient Research Partner, Netherlands 4.Sf 
Maria Hospital, University of Medicine and Pharmacy Carol Davila, Bucharest, Romania 5.Le 
Mans Central Hospital, Le Mans, France 6.Gabriel Montpied Hospital, Clermont Ferrand, France 
7.Women’s College Hospital, University of Toronto, Toronto, ON, Canada 8.Division of 
Rheumatology, Department of Medicine, Medical University of Vienna, Vienna, Austria 9.Nuffield 
Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford, 
Oxford, UK 10.Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de Santé 
Publique, Paris France 11.Pitié Salpêtrière hospital, AP-HP, Rheumatology department, Paris, 
France

Abstract

Objectives.—We evaluated the psychometric properties of three patient-reported outcomes 

(PROMs) to assess the physical function in psoriatic arthritis (PsA).

Methods.—Data available for Health Assessment Questionnaire-disability index (HAQ-DI), 

Physical component summary score of SF-12 (PCS12) and functional capacity of Psoriatic 

Arthritic Impact of Disease Instrument (PsAID-FC) from a longitudinal study in 14 countries of 

consecutive adults with definite PsA with ≥ 2 years of duration. The score distribution, construct 

validity, responsiveness and thresholds of meaning of the PROMs were evaluated.

Results.—At baseline, 414 subjects (52% male) were analysed. The mean (SD) age and duration 

of illness were 52.4 (12.5) and 10.9 (8.1) years. Ceiling effects were noted in 31% and 21% of 

patients for HAQ-DI and PsAID-FC; floor effects were minimal. All three PROMs met a priori 
hypotheses for construct validity. After a median (IQR) follow-up of 4.1 (2.7) months in 350 

patients, 27%, 54% and 18% of patients reported themselves improved, not changed and worse, 

respectively. Change scores were statistically different for groups for worsening versus no-change 
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for all PROMs. PsAID-FC was more sensitive to change than the other two PROMs. Comparing 

groups with worsening condition to no-change, the standardized response mean square ratios 

(SRM2) were for HAQ-DI: 29.9, PCS12: 16.7 and PsAID-FC: 40.1, respectively.

Conclusions.—HAQ-DI, PCS12 and PsAID-FC are valid measures of function for PsA. PsAID-

FC, a single question, performed similarly to the other PROMs and may be an additional option to 

measure PsA-specific physical function.
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INTRODUCTION

Psoriatic arthritis is a chronic inflammatory disease with diverse manifestations, including 

peripheral joints inflammation, dactylitis, enthesitis, spine inflammation, skin psoriasis and 

nail lesions. It has tremendous impact on patients’ lives affecting multiple aspects (1, 2). 

Inflammation of joints leads to pain and loss of function, and structural damage resulting 

from PsA has been well recognized (3, 4). Many PsA patients suffer significant joint damage 

and disability over time (5, 6). For these reasons, physical function is an important outcome 

in PsA, and is one of the core domains to be monitored in every randomized controlled trial 

and longitudinal observational study for PsA (7, 8).

Several patient-reported outcomes (PROMs) that assess physical function in PsA (9, 10), 

have been used in clinical trials (11), although none were developed specifically for PsA. 

The Health Assessment Questionnaire – Disability index (HAQ-DI) has been the most 

commonly used PROM, followed by the physical component summary (PCS) and the 

physical functioning (PF) domain of Medical Outcome Survey 36-Item Short Form 

Instrument (SF-36). Apart from two studies that evaluated the construct validity of HAQ-DI 

and SF-36 PF (12, 13), the validity and responsiveness of different PROMs for the 

assessment of physical function in PsA have not been compared. The SF-12 is a short 

version of SF-36 and was recently proposed to more feasibly replace SF-36 in calculation of 

PsA composite indices, giving similar results as the original formula (14)

Physical function is also an important aspect of health-related quality of life (HRQoL). 

HRQoL is a multi-dimensional concept influenced by individuals’ experiences of their 

illness, treatment, interacting with individuals’ beliefs, expectations, culture and 

environment (15, 16). HRQoL is also one of the core domains to be measured for PsA (8). 

The PsA Impact of Disease (PsAID) is a multi-faceted instrument developed from the 

perspective of PsA patients to assess both the physical and psychological impact specifically 

for PsA (17) The domains of importance to PsA were derived from PsA patients and 

validated across 13 European countries. The Outcome Measure in Rheumatology 

(OMERACT) has recently provisionally endorsed PsAID as a measurement of health-related 

quality of life domain for PsA (18). The PsAID includes a numeric rating scale (NRS) for 

physical function (PsAID-Functional Capacity, FC). The psychometric properties of PsAID-

FC for the assessment of physical function in PsA have not been evaluated. Individual 
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components of the PsAID have been previously suggested for use as single measures of PsA 

impact domains (19).

In this study, we aim to compare the score distribution, construct validity, known group 

validity (distinguishing patients with/ without remission), responsiveness and thresholds of 

meaning of three PROMs, HAQ-DI, PCS12 and PsAID-FC, for the assessment of physical 

function in PsA.

Methods and Materials

Participants

We used data from the Remission/Flare in PsA (ReFlaP) study (NCT03119805), which was 

a prospective longitudinal observational study in 14 countries of consecutive adults with 

physician diagnosed PsA with ≥ 2 years of disease duration (20). Ethics approval was 

obtained in each country or centre, and all patients signed informed consents prior to 

participation. Investigators were advised to consider the Classification Criteria for Psoriatic 

Arthritis (CASPAR) criteria for classification of PsA. Patients without definite PsA or < 2 

years of disease duration, and patients who did not speak or read the local language were 

excluded. Patients were interviewed twice at baseline and a follow-up time point at 1-6 

months apart, according to usual practice. The study did not include a specific intervention.

Data collection

Patient demographic variables including age, gender, work status, level of education, date of 

onset of PsA, and the current treatment (Yes/No to methotrexate, leflunomide, sulfasalazine, 

D-penicillamine, etanercept, adalimumab, infliximab, golimumab, certolizumab, 

secukinumab, ustekinumab, oral glucocorticoids, and others) were collected. Comorbidities 

were collected using the Functional Comorbidity Index (21). Physical examination included 

assessment of 66/68 swollen and tender joint count, Leeds enthesitis count (6-sites) and 

body surface area of psoriasis.

PROMs for physical function

Patients filled in their own language the following PROMs that assess physical function in 

paper and pencil format.

The Health Assessment Questionnaire – Disability Index (HAQ-DI)

The HAQ-DI was developed for rheumatoid arthritis (RA) (22), and adapted for use in PsA. 

It has 20 items assessing eight domains: dressing, rising, eating, walking, hygiene, reach, 

grip, and usual activities, with scores range from 0 none to 3 maximum disability. The 

threshold considered to represent minimally clinically important difference (MCID) for 

improvement in PsA RCTs is a score of 0.35 (23).

The Medical Outcome Survey 12-Item Short Form Instrument (SF-12)

The SF-12 is a generic, multipurpose survey with 12 questions selected from the SF-36 

which results in two weighted summary scores of mental and physical (MCS and PCS) to 

represent overall HRQoL (24). The physical functioning summary score (PCS12) was 
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scored according to the method by the original authors (25). The SF-12 has not been 

formally validated in a PsA population and no MCID threshold has been defined for PCS12 

in PsA (9).

The PsA Impact of Disease -12 (PsAID-12) Functional Capacity

The PsAID-12 (17) is a composite instrument developed to assess both the physical and 

psychological impact of PsA (17). The PsAID assesses health impacts attributed to PsA in 

the past one week. Within the PsAID-12, physical function was assessed in one item 

(PsAID-FC) as follows: “Circle the number that best describes the difficulty you had in 
doing daily physical activities due to your psoriatic arthritis during the last week”. The 

response is recorded on a 11-point NRS with 0 - no difficulty to 10 - extreme difficulty. No 

MCID threshold has been defined for the PsAID-FC.

Pain and global PROMs

Three PROMs for patient global assessment of arthritis (PGA-arthritis), pain and patient 

global assessment of skin (PGA-skin) were recorded on 11-point NRS with 0 – very good to 

10 - very bad.

Global disease status change

At follow up visits, patients were asked: “Think about all the ways your psoriatic arthritis 
has affected you during the last 48 hours. Compared to your last assessment with your 
rheumatologist, how did you feel during the last 48 hours?(improved/ no change/worse)”.

Patient reported disease status

At both visits, patients were asked about their own perception of PsA remission: “At this 
time, is your psoriatic arthritis in remission, if this means: you feel your disease is as good as 
gone?” (for Remission, REM) and “At this time, are you in low disease activity, if this 
means: your disease is in low activity but it’s not as good as gone?’ (for Low disease 

activity, LDA).” The wording for these items was developed with input from patient research 

partners (20). Patients were also asked if they were at a Patient Acceptable Symptom State 

(PASS) (26): “If you were to remain for the next few months as you were during the last 48 
hours, would this be acceptable or unacceptable for you? (acceptable/ unacceptable)”.

Composites measures of disease activity

Treatment targets for PsA have been proposed through a consensus exercise as Very Low/

Minimal Disease Activity or Disease Activity Index for PSoriatic Arthritis (DAPSA) 

remission/low disease activity (21, 27). For REM/LDA, two methods of definition were 

used: 1) DAPSA) cut-offs of ≤4/≤14 (28, 29) and 2) MDA)/ very low disease activity 

(VLDA) (30).

Psychometric evaluations

We evaluated the 3 PROMs for consistency in assessment of physical function according to 

the instrument selection algorithm outlined in the OMERACT Filter 2.1 (31, 32).
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Score distribution.—The three physical function PROMs (HAQ-DI, PCS12 and PsAID-

FC), were described for score distribution and proportion of missing data of the cohort. 

Floor effect (defined as worse possible score for physical capacity) and ceiling effect 

(defined as best possible score for physical capacity) were reported for each PROM 

individually.

Construct validity.—We assessed Spearman’s rho correlations of PF PROMs having a 
priori hypotheses (Table 1). Spearman’s rho <0.3, 0.3-0.5, 0.5-0.7, and >0.7 were considered 

very weak, weak, moderate and strong, respectively (33). We hypothesized physical function 

PROMs will correlate strongly with each other, and less strong (moderately to strongly) with 

disease activity, PGA-arthritis and the 68 tender joint count. We hypothesized weak-

moderate correlations with the 66 swollen joint count, and very weak with PGA-skin. The 

expected direction and magnitude of correlation are summarized in Supplementary table 1. 

We also evaluated whether the PROMs for physical function may distinguish groups that are 

known to be different. The known groups evaluated were patient defined REM/LDA in 

comparison with the group at higher disease activity levels.

Longitudinal construct validity.—This psychometric property is traditionally known as 

responsiveness. We first evaluated the correlations between change scores of physical 

function PROMs with other PROMs. The correlations were expected to be less strong 

compared with those of construct validity, but with similar pattern (Supplementary Table 1). 

We evaluated the change of score in HAQ-DI, PCS12 and PsAID-FC, anchoring with patient 

defined change of condition at the follow-up visit (improved/no change/worse). We 

calculated the effect size (ES) by Cohen’s d (mean change in scores / pooled standard 

deviation, SD) (34, 35) and standardized response mean (SRM) (mean change in scores / SD 

of the change scores)(35). The effect sizes are interpreted as ‘trivial’ (ES <0.20), ‘small’ (ES 

≥0.20 and <0.50), ‘moderate’ (ES ≥0.50 and <0.80), or ‘large’ (ES ≥0.80) (36). We also 

calculated the relative effectiveness by dividing the square of the SRM of improved/worse 

group by the SRM of placebo group (SRM2 ratio).

Threshold of meaning.—We evaluated several thresholds of meaning for interpretation. 

We evaluated the cut-offs for the three PROMs to predict the following outcomes with the 

external anchor:

1. Minimally clinically important difference (MCID) for improvement/ worsening, 

anchored with the group of patients endorsing “improved/ worse” to the change 

in condition question at follow-up visit. The mean change of scores from 

baseline to follow up for each PROM was taken as the MCID (37, 38).

2. Remission: VLDA and DAPSA REM.

3. At least achieving low disease activity (inclusive of patients in REM): MDA and 

DAPSA LDA.

4. Patient Acceptable Disease status (PASS), anchored with the group of patients 

endorsing “acceptable” for the PASS question.
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For threshold of REM/LDA/PASS, the cut-off scores of the PROMs were established by two 

methods, first using the 25th/75th centile of scores (39); second is the Receiver Operator 

Curve (ROC) and the cut-off correspondent to the Youden’s J index (40) for the group 

identified by the external anchors as mentioned. For MCID for worsening, the change scores 

of the PROMs from baseline to follow-up visits were used, whereas for other outcomes, data 

for baseline were calculated.

For all analysis, patients with missing data for a PROM were excluded from analysis of that 

particular PROM. Statistical analyses were conducted using IBM SPSS Statistics version 25 

(41). The effect size analyses were conducted using Medcalc Statistical Software version 

19.1 (42). All reported p values were two-sided, and p < 0.05 was considered statistically 

significant.

RESULTS

Of 466 patients recruited, 12 were ineligible (no confirmed PsA diagnosis, n=11; age below 

18, n=1). Out of these 454 eligible patients, 394 patients were followed up after a median 

(interquartile range, IQR) of 4.1 (3.0, 5.7) months. Missing data for HAQ-DI, PCS12 and 

PsAID-FC at baseline were 1.3%, 7.5% and 0.2%, respectively. The respective figures for 

missing data at follow-up were 0.8%, 4.1% and 2.0%.

For all other analysis with baseline data, we included 414 patients who had complete data 

for all three PROMs at baseline. For analysis of the follow-up data, we included 350 patients 

who had complete data for all three PROMs at both time points. The characteristics of 

patients included in the analysis are summarized in Table 1. Half of these patients were men, 

mean (SD) age and disease duration at baseline were 52.4 (12.5) and 10.9 (8.1) years 

respectively. Patients came from 14 countries across four continents. Patients had moderate 

disease affecting joints, and mild disease affecting skin. At baseline, 40% and 58% fulfilled 

low disease activity criteria (including VLDA or remission) by MDA and DAPSA, 

respectively. 63% were taking conventional disease modifying anti-rheumatic drugs 

(DMARDs), and 61% were taking biological DMARDs.

Score distribution.

Score distribution of the three PROMs for physical function is summarized in Table 2. 

Ceiling effects were noted in a third of patients for HAQ-DI, and 20% for PCS12. Internal 

consistency measured by Cronbach’s alpha for HAQ-DI was 0.92. Cronbach’s alpha was not 

applicable for PCS12 and the single item PsAID-FC.

Construct validity.

The PROMs for physical function met a priori hypotheses (Table 3). As we hypothesized, 

the PROMs correlated strongly with each other. As expected, we found the highest 

correlation (rho >0.9) between PsAID-FC and PsAID-12 as the former is a component of the 

latter. The physical function PROMs correlated strongly with each other (rho > 0.7); and 

moderately to strongly with patient global assessments for arthritis (rho 0.61 to 0.78), pain 

(rho 0.61 to 0.77); moderately with tender joint count (rho 0.39 to 0.51) and DAPSA (rho 

0.55 to 0.72); weakly with swollen joint count (rho 0.19 to 0.32); and very weakly with 
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patient global assessment for skin (rho 0.24 to 0.36). Average scores for all three physical 

function PROMs distinguished groups of patients in REM, LDA and PASS versus not 

achieving the respective status (all p < 0.01) (Supplementary Table 2).

Longitudinal construct validity.

The correlations between change scores of physical function PROMs and other measures 

were consistent with the hypothesized magnitude and direction (Supplementary Table 3). 

Similarly, the change scores for physical function PROMs strongly correlated with each 

other, moderately with disease activity indices (joint count, pain, patient global assessments 

for arthritis), and weakly with patient global assessment for skin.

Among the 350 patients who had follow-up and complete dataset for all three PROMs at 

both time points, 27%, 54% and 18% reported their condition had improved, did not change 

or get worse, respectively. Compared to the change scores of the group who reported no 

change, the change scores for all three PROMs in the worse group were statistically 

significantly different, but not for the change scores in the improved group (Table 4). All 

three PROMs for physical function were more sensitive for worsening than improvement. 

Moderate effect sizes were seen in all three PROMs in measurement of worsening. The 

SRM for worsening for HAQ-DI, PCS12 and PsAID-FC were 0.37, −0.45 and 0.38 

respectively. Although the effect sizes estimations (Cohen’s d, and SRM) were similar 

across the physical function PROMs, the relative effectiveness (SRM2 ratio) was higher for 

PsAID-FC than the other two generic PROMs for physical function for worsening (Table 4).

Threshold of meaning.

The MCID for improvement/ worsening for HAQ-DI were −0.16 (SD: 0.87) for 

improvement, and 0.30 (SD: 0.81) for worsening; for PCS12 were 0.84 (SD: 14.2) for 

improvement, and −6.05 (SD: 13.4) for worsening; for PsAID-FC were −0.56 (SD: 4.08) for 

improvement, and 1.54 (SD: 4.01) for worsening (Table 4). The cut-offs for physical 

function PROMs that define patient-defined REM/LDA/PASS are presented in Table 5. 

Further information on REM/LDA by composites is given in Supplementary Table 4. The 

thresholds to define PASS and LDA were similar, and more stringent for REM. The 

respective cut-offs for patient defined REM/LDA were: 0.5-0.63/ 0.75 for HAQ-DI, 43.5/ 

36.7-38.0 for PCS12, and 2.0/ 3.0-4.0 for PsAID-FC respectively.

DISCUSSION

Data from the current study supports the similar construct validity according to a priori 
hypothesis for PsAID-FC compared to HAQ-DI and PCS12 in PsA. The three PROMs 

distinguished groups hypothesized to be different: patient defined REM/LDA/PASS versus 

those not achieving these states. All three PROMs were more sensitive to worsening than 

improvement. The PsAID-FC was more sensitive to change compared with the other two 

generic PROMs. The cut-off threshold for REM/LDA/PASS were shown as reference. 

Among the three PROMs, PsAID-FC had the least missing data and supported the feasibility 

of PsAID-FC in clinical practice. PCS12 has the most missing data, while having no celing 

and floor effects. Compared to HAQ-DI, PsAID-FC had less ceiling effect in measurement.
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Both physical function and HRQoL are within the core domain set to be measured in all 

clinical trials and observational studies (8). The World Health Organization (WHO) defines 

health as a “state of complete physical, mental, and social wellbeing, and not merely the 

absence of disease” (43), physical function has always been an integral component of 

HRQoL despite not encompassing the totality of it. Physical function in PsA has been 

assessed in observational studies and clinical trials using different measures. The HAQ-DI 

and SF-36 have been the most commonly used measures for physical function in clinical 

trials. The construct validity of HAQ-DI have been demonstrated in PsA (12, 13, 38, 44, 45). 

The HAQ-DI is the most widely used PROM for Physical function in clinical trials, and 

generally shows responsiveness to change and good discrimination between active 

treatments and placebo (11). The HAQ-DI was originally developed for RA (22) and later 

adapted to be a generic measurement of physical function for arthritis. Although PsA 

patients share some features with RA, there are differences in manifestations including more 

involvement of lower limbs, spine, enthesitis, dactylitis and skin that may not be captured by 

HAQ-DI. The concern for “domain match” of HAQ-DI to physical function in PsA has been 

raised. In a face-to-face discussion exercise followed by Delphi voting (both PsA experts 

and patient research partners), 56% of patients voted “uncertain” for use of HAQ-DI in PsA 

(46). Besides, the HAQ-DI has more pronounced ceiling effect in PsA patients than RA. In a 

study using Rasch model analysis, the ceiling effect of HAQ-DI was 30.4% in PsA 

compared to 6.9% in RA (12). In another study that compared several outcome measures for 

physical function in PsA, the ceiling effect of HAQ-DI in PsA stands high at 24% compared 

with 7.5% for the physical functioning domain of SF-36 (13). This ceiling effect makes 

HAQ-DI inappropriate for modern PsA clinical studies where physical function is being 

examined at a higher level of functioning than before targeted therapeutics were available 

(47).

The PF domain of SF-36 may have better construct validity including less ceiling effect, 

better fit to the Rasch model with higher item separation, longer measurement span and 

better measurement distribution (12, 13). However, to use the PF domain of SF-36, the full 

36-items must be administered, making it difficult to be feasible in clinical practice. The 

SF-12 is a shorter version developed using normative data of SF-36 in the United States, to 

reproduce the two summary scores (MCS and PCS) (24). The ability to distinguish between 

different disease groups was less precise (25, 48), and has lower responsiveness compared to 

SF-36 (48). The SF-12 has not been formally validated in a PsA population (49). In addition, 

the PCS12 has a complicated HRQoL concept than purely physical function. It could be 

suitable for large epidemiology studies for comparing disease groups with population 

standards (norm) rather than in observational trials where improvement or worsening are 

more relevant. In the current study, we provided evidence to support the construct validity of 

PCS12 in PsA. The absence of ceiling and floor effects was desirable. However, the PCS12 

had the most missing data in the whole cohort, as high as 7.5% at baseline. which would 

have an impact on its feasibility. Besides, the PCS12 was the least responsive, particularly 

for an improvement in PsA.

It has been envisioned that the PsAID-12 could serve as a multi-facet measurement of 

disease impact for PsA inclusive of the physical function aspect with great feasibility in 

observational trials or daily clinical practice (18). Although physical function is evaluated in 
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a single item in PsAID-12, the wording for assessment of physical function was framed in 

such a way that it is attributed to PsA per se. The data from this study provides evidence for 

the single item PsAID-FC in the measurement of physical function in PsA in setting of real-

life cohort studies. All three PROMs were more sensitive to worsening than improvement. 

For instance, the MCID for HAQ-DI for improvement/ worsening were −0.16/ 0.3 which 

were consistent with previously reported in cohort study setting (38). A MCID for HAQ-DI 

for improvement of 0.3-0.35 was derived from previous trial settings (23). Although it is 

well known that sensitivity to change for PROMs can be different in different directions 

(32), an explanation for this perhaps lies in relative stable condition of the study patients 

(56% in LDA by DAPSA) with scores of physical function PROMs skewed towards minimal 

physical functional impairment end with higher ceiling effects. This limited the PROMs to 

show further sensitivity to change towards the good physical function end, and in fact 

change scores were not statistically significant at group level between patients who reported 

improvement versus stable status. The MCID for improvement may be more appropriately 

derived for its intended use from clinical trial settings where patients with active disease 

were expected to improve with a certain treatment. However, the MCID for deterioration 

derived from this cohort study setting would be a good guidance for stable patients who have 

deteriorated if there is a change score of +0.3 in HAQ-DI, −6.1 for PCS12 and +1.5 for 

PsAID-FC. Out of the three PROMs, the PsAID-FC showed slightly better sensitivity to 

change by the SRM2 ratio comparing either improvement / worsening group to the group of 

patients endorsing no change to their condition. This is perhaps because of its disease 

specificity, where patients were asked to attribute their physical capacity due to PsA. Several 

methods of effect sizes estimation have been used in the current study and has resulted in 

similar estimation. The Guyatt’s responsiveness have been proposed as a good alternative 

method for effect size estimation (35). When we calculated the Guyatt’s effect size, similar 

results were obtained (data not shown).

One of the strengths of our study is the adherence to guideline set forth by the OMERACT 

in outcome measure evaluation (31, 32). It is the first study to compare the longitudinal 

validity and responsiveness of PROMs for physical function within the same cohort study 

design that involved large sample of PsA patients from 4 continents. We also provided the 

threshold or cut-off of meaning anchored by outcomes that are patient-defined. These 

included the REM/LDA/PASS. The wordings of these external anchors were developed with 

input from PsA patients, and therefore are relevant to patients. In the present study, the 

cutoffs changed slightly (within a small range) according to the different standard used. 

Although the definite cut-off threshold of meaning may require validation from other 

cohorts, it makes reasonable sense to recommend taking the tighter REM/LDA cut-offs of ≤ 

0.5/ ≤0.75 for HAQ-DI; ≥44.0/ ≥38.0 for PCS12; and ≤2.0/ ≤3.0 for PsAID-FC respectively. 

There are a few limitations for interpretation of the current study. First, the patients in the 

study were recruited from highly specialized tertiary centers. They have definite PsA of 

more than 2-year duration. This may limit the generalizability to patients with milder or 

early disease. Data from PROMs administered in local languages was combined, although 

the regionally validated versions were encouraged. Translation of PROMs if necessary have 

been performed using standardized guideline (50) and protocol. The responsiveness for 

improvement of all three PROMs were relatively small compared to data derived from RCTs 
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(11, 23), but rather comparable to that derived from a longitudinal cohort study (38). This 

reflect the real situation in longitudinal cohort studies where most patients have been 

stabilized and not expected to improve over time. The MCID thresholds for improvement 

need to be interpreted with caution due to the high floor effect particularly true for HAQ-DI 

and PCS12.

CONCLUSION

In summary, we report results from an international real-life setting study, on the construct 

validity, responsiveness and thresholds of meaning of HAQ-DI, PCS12 and PsAID-FC to 

assess physical function in PsA. The PsAID-FC had less ceiling effect compared to HAQ-

DI, exhibited similar construct validity to the other two generic instruments, and was slightly 

more responsive to change. PsAID-FC can be used to measure physical function in PsA at 

the same time as measuring life impact through administration of the PsAID questionnaire.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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SIGNIFICANCE AND INNOVATIONS

• We demonstrated the construct validity, responsiveness and thresholds of 

meaning of HAQ-DI, PCS12 and PsAID-FC to assess physical function in 

PsA.

• The PsAID-FC had less ceiling effect compared to HAQ-DI.

• PsAID-FC has better responsiveness than the other two generic PROMs.

• PsAID-FC can be used to measure physical function in PsA at the same time 

as measuring life impact through administration of the PsAID questionnaire.

Leung et al. Page 14

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Leung et al. Page 15

Table 1.

Baseline characteristics of the psoriatic arthritis cohort, ReflaP study

All eligible patients Patients with complete dataset

Baseline
(n= 454)

Baseline
(n = 414)

Follow-up
(n= 350)

Male (%) 50.4 51.5 51.0

Age, years
¶ 52.2 (12.6) 52.4 (12.5) 53.1 (12.4)

Duration of PsA, years
¶ 10.9 (8.4) 10.9 (8.1) 10.8 (8.8)

Continent (%)

 Asia   6.4 7.0 8.0

 Europe   68.7   66.2   65.1

 N. America   18.1   19.6   19.1

 S. America   6.8   7.2   7.7

Education, years
¶ 12.3 (4.4) 12.3 (4.5) 12.2 (4.5)

Paid work (%) 56.2 56.6 54.6

Swollen joint count (0-66) 
¶ 2.20 (6.94) 1.30 (2.92) 1.26 (2.83)

Tender joint count (0-68) 
¶ 4.68 (9.46) 3.96 (7.80) 3.70 (6.85)

Body Surface area affected by psoriasis n (%)

 None 158 (36.1) 143 (34.9) 130 (37.1)

 1-5% 236 (53.9) 221 (53.6) 176 (50.3)

 6-20% 35 (8.0) 29 (7.1) 31 (8.9)

>20% 9 (2.1) 6 (1.5) 3 (0.9)

Patient global assessment for arthritis (0-10) 
¶ 4.20 (2.75) 4.06 (2.71) 3.99 (2.72)

Pain (0-10) 
¶ 4.12 (2.80) 4.02 (2.75) 3.83 (2.76)

Patient global assessment for skin (0-10) 
¶ 3.02 (2.87) 2.88 (2.75) 2.55 (2.56)

MDA (%) 37.7 40.4 39.4

DAPSA LDA (%) 56.4 58.1 55.7

Current cDMARDs (%) 62.4 62.9 59.2

Current bDMARDs (%) 61.1 61.3 61.2

¶
mean (SD); PsA: psoriatic arthritis; MDA: minimal disease activity; DAPSA: Disease Activity Index for PSoriatic Arthritis; LDA: low disease 

activity criteria by Disease Activity Index for PSoriatic Arthritis; bDMARDs: biologics disease modifying anti-rheumatic drugs; cDMARDs: 
conventional disease modifying anti-rheumatic drugs.
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Table 3.

Spearman’s rho correlations between physical function PROMs with other measures

Spearman’s Rho

N HAQ-DI PCS12 PsAID-FC

HAQ-DI
Baseline 414 - −0.788** 0.711**

Follow-up 350 - −0.751** 0.725**

PCS12
Baseline 414 −0.788** - −0.751**

Follow-up 350 −0.751** - −0.754**

PsAID-FC
Baseline 414 0.711** −0.751** -

Follow-up 350 0.725** −0.754** -

PGA - arthritis
Baseline 414 0.608** −0.665** 0.784**

Follow-up 350 0.609** −0.666** 0.747**

Pain
Baseline 414 0.605** −0.651** 0.757**

Follow-up 350 0.612** −0.647** 0.771**

PGA - skin
Baseline 414 0.228** −0.241** 0.364**

Follow-up 350 0.287** −0.284** 0.350**

66 swollen joint count
Baseline 414 0.316** −0.291** 0.292**

Follow-up 350 0.256** −0.191** 0.272**

68 tender joint count
Baseline 414 0.481** −0.469** 0.472**

Follow-up 350 0.446** −0.391** 0.511**

DAPSA
Baseline 414 0.593** −0.600** 0.687**

Follow-up 350 0.603** −0.554** 0.716**

PSAID12
Baseline 414 0.707** −0.731** 0.902**

Follow-up 350 0.724** −0.721** 0.912**

**
p<0.001; N = sample size; Rho = Spearman’s correlation coefficient; HAQ-DI: Health Assessment Questionnaire-Disability index; PCS12: 

Physical Functioning of Medical Outcome Short Form 12; PsAID-FC: Psoriatic Arthritic Impact of Disease Instrument (PsAID12)-Functional 
Capacity; PGA - joint: patient global assessment of joint condition; PGA – skin: patient global assessment of skin condition; DAPSA: Disease 
Activity Index for PSoriatic Arthritis; PsAID-12: 12-item Psoriatic Arthritic Impact of Disease Instrument.
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Table 5.

Thresholds of meaning for each physical function PROMs

Patient defined
REM
(n=86)

Patient defined
LDA
(n=245)

PASS
(n=280)

HAQ-DI Median 0.00 0.25 0.13

75th centile of scores 
¶ 0.50 0.75 0.63

Youden’s J index cut-off from ROC 
¥ 0.63 0.75 0.63

sensitivity/specificity/AUC 0.88/ 0.47/ 0.71 0.79/ 0.55/ 0.69 0.76/ 0.72/ 0.81

PCS12 Median 50.1 46.4 46.9

75th centile of scores 
¶ 43.5 36.7 38.3

Youden’s J index cut-off from ROC 
¥ 43.5 38.0 39.6

sensitivity/specificity/AUC 0.76/ 0.61/ 0.71 0.73/ 0.59/ 0.68 0.73/ 0.78/ 0.81

PsAID-FC Median 1.00 2.00 2.00

75th centile of scores 
¶ 2.00 4.00 4.00

Youden’s J index cut-off from ROC 
¥ 2.00 3.00 3.00

sensitivity/specificity/AUC 0.79/ 0.64/ 0.76 0.70/ 0.68/ 0.74 0.73/ 0.84/ 0.85

¶
: the 75th centile of scores in the group as defined by the external anchor;

¥
: The correspondent cut-off from the Youden’s J index from the Receiver Operator Curve.

PASS: patient acceptable symptom state; MDA: minimal disease activity; LDA: low disease activity; DAPSA: Disease Activity Index for PSoriatic 
Arthritis; VLDA: very low disease activity; REM: remission; LDA: low disease activity; HAQ-DI: Health Assessment Questionnaire-Disability 
index; PCS12: Physical Functioning of Medical Outcome Short Form 12; PsAID-FC: Psoriatic Arthritic Impact of Disease Instrument (PsAID12)-
Functional Capacity; AUC: area under curve of the Receiver Operator Curve.
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